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. T PLANT SOURCE AAMS EXECUTIVE SUMMARY

This report presents the results of an aggregate area management study (AAMS) for the
T Plant Aggregate Area in the 200 Areas of the U.S. Department of Energy (DOE) Hanford
Site in Washington State. This scoping level study provides the basis for initiating Remedial
Investigation/Feasibility Study (RI/FS) activities under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) or Resource Conservation and
Recovery Act (RCRA) Facility Investigations (RFI) and Corrective Measures Studies (CMS)
under RCRA. This report also integrates select RCRA treatment, storage, or disposal (TSD)
closure activities with CERCLA and RCRA past practice investigations.

Through the experience gained to date on developing work plans, closure plans, and

permit applications at the Hanford Site, the parties to the Hanford Federal Facility Agreement
pn  and Consent Order (Tri-Party Agreement) have recognized that all past practice

investigations must be managed and implemented under one characterization and remediation
©> " strategy, regardless of the regulatory agency lead (as defined in the Tri-Party Agreement).
.5 In particular, the parties have identified a need for greater efficiency over the existing RI/FS
and RFI/CMS investigative approaches, and have determined that, to expedite the ultimate
goal of cleanup, much more emphasis needs to be placed on initiating and completing waste
¢ site cleanup through interim measures.

This streamlined approach is described and justified in The Hanford Federal Facility
3 Agreement and Consent Order Change Package, dated May 16, 1991 (Ecology et al. 1991).
To implement this approach, the three parties have developed the Hanford Site Past-Practice
Strategy (DOE/RL 1992a) for streamlining the past practice remedial action process. This
-~ strategy provides new concepts for:

. Accelerating decision-making by maximizing the use of existing data consistent
o with data quality objectives (DQOs)

. Undertaking expedited response actions (ERAS) and/or interim remedial measures
(IRMs), as appropriate, to either remove threats to human health and welfare and
the environment, or to reduce risk by reducing toxicity, mobility, or volume of
contaminants.

The Hanford Site Past-Practice Strategy (DOE/RL 1992a) describes the concepts and
framework for the RI/FS (or RFI/CMS) process in a manner that has a bias-for-action
through optimizing the use of interim remedial actions, culminating with decisions on final
remedies on both an operable-unit and aggregate-area scale. The strategy focuses on
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reaching early decisions to initiate and complete cleanup projects, maximizing the use of
existing data, coupled with focused short time-frame investigations, where necessary, As
more data become available on contamination problems and associated risks, the details of
the longer term investigations and studies will be better defined.

The strategy includes three paths for interim decision-making and a final remedy-
selection process for the operable unit that incorporates the three paths and integrates sites
not addressed in those paths. The three paths for interim decision-making include the ERA,
IRM, and limited field investigation (LFI) paths. The strategy requires that aggregate area
management study reports (AAMSRs) be prepared to provide an evaluation of existing site
data to support initial path decisions. This AAMSR is one of ten reports that will be
prepared for each of the ten aggregate areas defined in the 200 Areas.

The near-term past practice strategy for the 200 Areas provides for ERAs, IRMs, and
LFIs for individual waste management units, waste management unit groups, and
groundwater plumes, and recommends separate source and groundwater operable units.
Initial site-specific recommendations for each of the waste management units within the
T Plant Aggregate Area are provided in the report. The goal of this initial focus is to
establish whether IRMs are justified. Waste management units identified as candidate ERAs
in Section 9.0 of the AAMS will be further evaluated following the Site Selection Process for
Expedited Response Actions at the Hanford Site (Gustafson 1991),

While these elements may mitigate specific contamination problems through interim
actions, the process of final remedy selection must be completed for the operable unit or
aggregate area to reach closure. The aggregation of information obtained from the LFIs and
interim actions may be sufficient to perform the cumulative risk assessment and to define the
final remedy for the operable unit or aggregate area. If the data are not sufficient, additional
investigations and studies will be performed to the extent necessary to support final remedy
selection. These investigations would be performed within the framework and process
defined for RI/FS programs.

Several integration issues exist that are generic to the overall past practice process for
the 200 Areas and include the following:

Future Work Plan Scope. Although the current practice for implementing RI/FS
(RFI/CMS) activities is through operable unit based work plans, individual LFI/IRMs
may be more efficiently implemented using LFI/IRM-specific work plans.

Groundwater Operable Units. A general strategy recommended for the 200 Areas is
to define separate operable units for groundwater affected by 200 Areas source terms.
This requires that groundwater be removed from the scope of existing source operable
units and new groundwater-specific operable units be established. Recommendations
for groundwater operable units will be developed in the groundwater AAMSRs.
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Work Plan Prioritization. Although priorities are established in the AAMSR for
operable units within the aggregate area, priorities between aggregate areas have yet to
be established. The integration of priorities at the 200 Areas level is considered a
prerequisite for establishing a schedule for past practice activities in the 200 Areas.

It is intended that these integration issues be resolved following the completion of all
ten AAMSRSs (Draft A) scheduled for September 1992. Resolution of these issues will be
based on a decisions/consensus process among the Washington State Department of Ecology
(Ecology), U.S. Environmental Protection Agency (EPA), and DOE. Following resolution
of these issues a schedule for past practice activities in the 200 Areas will be prepared.

Background, environmental setting, and known contamination data are provided in
Sections 2.0, 3.0, and 4.1. This information provides the basis for development of the
preliminary conceptual model in Section 4.2 and for assessing health and environmental
concerns in Section 5.0. Preliminary applicable or relevant and appropriate requirements
(ARARs) (Section 6.0) and preliminary remedial action technologies (Section 7.0) are also
developed based on this data. Section 8.0 provides a discussion of the DQOs. Data needs
identified in Section 8.0 are based on data gaps determined during the development of the
conceptual model, human health and environmental concerns, ARARS, and remedial
action technologies, Recommendations in Section 9.0 are developed using all the
information provided in the sections that precede it.

The Hanford Site, operated by the DOE, occupies about 1,450 km? (560 mi?) of the
southeastern part of Washington north of the confluence of the Yakima and Columbia Rivers.
The Hanford Site was established in 1943 to produce plutonium for nuclear weapons using
production reactors and chemical processing plants. The T Plant Aggregate Area is located
within the 200 West Area, near the middle of the Hanford Site. There are seven operable
units within the T Plant Aggregate Area. Two of those operable units are associated with the
Single-Shell Tank Farms.

The T Plant Aggregate Area contains 163 waste disposal and storage facilities classified
as waste management units in the Tri-Party Agreement. In addition, it contains 18
unplanned releases that are associated with waste management units. High-level wastes were
stored in underground single-shell tanks. Low-level wastes such as cooling and condensate
water were allowed to infiltrate into the ground through cribs, ditches, and open ponds.
Based on construction, purpose, or origin, the T Plant Aggregate Area waste management
units fall into one of ten subgroups as follows:

. 0 (No. of waste management units) Plants, Buildings, and Storage Areas
. 50 Tanks and Vaults

. 16 Cribs and Drains
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o 2 Reverse Wells
o 22 Ponds, Ditches, and Trenches
. 6 Septic Tanks and Associated Drain Fields
. 15 Transfer Facilities, Diversion Boxes, and Pipelines
. 1 Basin
® 5 Burial Sites
. 46 Unplanned Releases.
Detailed descriptions of these waste management units are provided in Section 2.3,

There are several ongoing programs that affect buildings and waste management units
in the T Plant Aggregate Area (Section 2.7). These programs include RCRA, the Hanford
Decommissioning and RCRA Closure Program, the Radiation Area Remedial Action (RARA)
Program, the Singie-Shell Tank Closure Program (SSTCP), and the Waste Management
Program. Seventy-six units (primarily single-shell tanks and associated transfer facilities) fall
completely within the scope of one of these programs and, therefore, recommendations on
these units will be made by the respective programs rather than in this AAMSR. An

additional eight waste management units will be partially addressed by an ongoing program
in addition to the actions recommended in the T Plant AAMSR.

Discussions of surface hydrology and geology are provided on a regional, Hanford
Site, and aggregate area basis in Section 3.0. The interpretation is based on a limited
number of wells and this limitation does not support a detailed delineation of waste
management unit specific features. The section also describes the flora and fauna, land use,
water use, and human resources of the 200 West Area and vicinity. Groundwater of the
200 West Area is described in detail in a separate 200 West Groundwater AAMSR.

A preliminary site conceptual model is presented in Section 4.0. Section 4.1 presents
the chemical and radiological data that are available for the different media types (including
surface soil, vadose zone soil, air, surface water and biota) and site-specific data for each
waste management unit and unplanned release.

A preliminary assessment of potential impacts to human health and the environment is
presented in Section 4.2. This assessment includes a discussion of release mechanisms,
potential transport pathways, and a preliminary conceptual model of human and ecological
exposure based on these pathways. Physical, radiological, and toxicological characteristics
of the known and suspected contaminants at the aggregate area are also discussed.
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Health and environmental concerns are presented in Section 5.0. The preliminary
qualitative evaluation of potential human health concerns is intended to provide input to the
waste management unit recommendation process. The evaluation includes (1) an
identification of contaminants of potential concern for each exposure pathway that is likely to
occur within the T Plant Aggregate Area, (2) identification of exposure pathways applicable
to individual waste management units and (3) estimates of relative hazard based on four
available indicators .of risk; the CERCLA Hazard Ranking System (HRS) and modified HRS
(mHRS), surface radiation survey data, and Westinghouse Environmental Protection Group
site scoring.

Potentially ARARs to be used in developing and assessing various remedial action
alternatives at the T Plant Aggregate Area are discussed in Section 6.0. Specific potential
requirements pertaining to hazardous and radiological waste management, remediation of
contaminated soils, surface water protection, and air quality are discussed.

Preliminary remedial action technologies are presented in Section 7.0. The process
includes identification of remedial action objectives (RAQOs), determination of general
response actions, and identification of specific process options associated with each option
type. The process options are screened based on their effectiveness, implementability and
cost. The screened process options are combined into alternatives and the alternatives are
described.

Data quality is addressed in Section 8.0. Identification of chemical and radiological
constituents associated with the units and their concentrations, with a view to determine the
contaminants of concern and their action levels, is a major requirement to execute the
Hanford Site Past-Practice Strategy. There was found to be a limited amount of data in this
regard. The section provides a summary of data needs identified for each of the waste
management units in the T Plant Aggregate Area. The data needs provide the basis for
development of detailed DQOs in subsequent work plans.

Section 9.0 provides management recommendations for the T Plant Aggregate Area
based on the Hanford Site Past-Practice Strategy. Criteria for selecting appropriate Hanford
Site Past-Practice Strategy paths (ERA, IRM, and final remedy selection) for individual
waste management units and unplanned releases in the T Plant Aggregate Area are developed
in Section 9.1. As a result of the data evaluation process, no waste management units were
recommended for an ERA, 33 units were recommended for LFIs which could lead to IRMs,
and 36 units were recommended for final remedy selection. A discussion of the data
evaluation process is provided in Section 9.2. Table ES-1 provides a summary of the 69
waste management units in the T Plant Aggregate Area not covered by other programs.
Table ES-2 provides the decision matrix patterns each unit followed in reaching the
recommendation. Recommendations for redefining operable unit boundaries and prioritizing
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operable units for work plan development are provided in Section 9.3. All recommendations
for future characterization needs will be more fully developed and implemented through work
plans. Sections 9.4 and 9.5 provide recommendations for a focused feasibility study (FFS)
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and treatability study, respectively.
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best demonstrated available treatment
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1.0 INTRODUCTION

The U.S. Department of Energy (DOE) Hanford Site in Washington State is organized
into numerically designated operational areas including the 100, 200, 300, 400, 600, and
1100 Areas (Figure 1-1). The U.S. Environmental Protection Agency (EPA), in November
1989, included the 200 Areas of the Hanford Site on the National Priorities List (NPL) under
the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of
1980. Inclusion on the NPL initiates the Remedial Investigation (RI) and Feasibility Study
(FS) process for characterizing the nature and extent of contamination, assessing risks to
human health and the environment, and selection of remedial actions.

This report presents the results of an aggregate area management study (AAMS) for the
T Plant Aggregate Area located in the 200 Areas. The study provides the basis for initiating
RI/FS under CERCLA or under the Resource Conservation and Recovery Act (RCRA)
Facility Investigations (RFI) and Corrective Measures Studies (CMS). This report also
integrates RCRA treatment, storage, or disposal (TSD) closure activities with CERCLA and
RCRA past-practice investigations.

This chapter describes the overall AAMS approach for the 200 Areas, defines the
purpose, objectives and scope of the AAMS, and summarizes the quality assurance (QA)
program and contents of the report,

1.1 OVERVIEW

The 200 Areas, located near the center of the Hanford Site, encompasses the
200 West, East and North Areas which contain reactor fuel processing and waste
management facilities.

Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement), signed by the Washington State Department of Ecology (Ecology), DOE, and
EPA (Ecology et al. 1990), the 200 NPL Site encompasses the 200 Areas and selected
portions of the 600 Area. The 200 NPL Site is divided into 8 waste area groups largely
corresponding to the major processing plants (e.g., B Plant and T Plant), and a number of
isolated operable units located in the surrounding 600 Area. Each waste area group is
further subdivided into one or more operable units based on waste disposal information,
location, facility type, and other site characteristics. The 200 NPL Site includes a total of
44 operable units including 20 in the 200 East Area, 17 in the 200 West Area, 1 in the
200 North Area, and 6 isolated operable units. The intent of defining operable units was to
group associated waste management units together, so that they could be effectively
characterized and remediated under one work plan.
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The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the
200 Areas which will be closed or permitted (for operation or postclosure care) in
accordance with the Washington State Dangerous Waste Regulations (Washington
Administrative Code [WAC] 173-303). The TSD facilities are often associated with an
operable unit and are required to be addressed concurrently with past-practice activities under
the Tri-Party Agreement.

This AAMS is one of ten studies that will provide the basis for past practice activities
for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the
initial development of an area-wide groundwater model, and conduct of an initial site-wide
risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the
Hanyford Site Past-Practice Strategy document (DOE/RL 1992a) establish the need and
provide the framework for conducting AAMS in the 200 Areas.

1.1.1 Tri-Party Agreement

The Tri-Party Agreement was developed and signed by representatives from the EPA,
Ecology, and DOE in May 1989, and revised in 1990 and 1991. The scope of the agreement
covers all CERCLA past-practice, RCRA past-practice, and RCRA TSD activities on the
Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental
impacts of past and present activities are investigated and appropriately remediated to protect
human health and the environment. To accomplish this, the Tri-Party Agreement provides a
framework and schedule for developing, prioritizing, implementing, and monitoring
appropriate response actions.

The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach
be implemented in the 200 Areas based on the Hanford Site Past-Practice Strategy (DOE/RL
1992a). This strategy requires the conduct of AAMS which are similar in nature to an RI/FS
scoping study. The Tri-Party Agreement change package (Ecology et al. 1991) specifies that
10 Aggregate Area Management Study Reports (AAMSR) (major milestone M-27-00) are to
be prepared for the 200 Areas. Further definition of aggregate areas and the AAMS
approach is provided in Sections 1.2 and 1.3.

1.1.2 Hanford Site Past-Practice Strategy

The Hanford Site Past-Practice Strategy was developed between Ecology, EPA, and
DOE to streamline the existing RI/FS and RFI/CMS processes. A primary objective of this
strategy is to develop a process to meet the statutory requirements and integrate CERCLA
RI/FS and RCRA Past Practice RFI/CMS guidance into a singular process for the Hanford
Site that ensures protection of human health and welfare and the environment. The strategy
refines the existing past practice decision-making process as defined in the Tri-Party
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Agreement. The fundamental principle of the strategy is a bias-for-action by optimizing the
use of existing data, integrating past practice with RCRA TSD closure investigations,
focusing the RI/FS process, conducting interim remedial actions, and reaching early
decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area
scale. The uitimate goal is the comprehensive cleanup or closure of all contaminated areas at
the Hanford Site at the earliest possible date in the most effective manner.

The process under this strategy is a continuum of activities whereby the effort is
refined based upon knowledge gained as work progresses. Whereas the strategy is intended
to streamline investigations and documentation to promote the use of interim actions to
accelerate cleanup, it is consistent with RI/FS and RFI/CMS processes. An important
element of this strategy is the application of the observational approach, in which
characterization data are collected concurrently with cleanup.

For the 200 Areas the first step in the strategy is the evaluation of existing information
presented in AAMSR. Based on this information, decisions are made regarding which
strategy path(s) to pursue for further actions in the aggregate area. The strategy includes
three paths for interim decision making and a final remedy-selection process that incorporates
the three paths and integrates sites not addressed in those paths. As shown on Figure 1-2,
the three paths for decision making are the following:

. Expedited response action (ERA) path, where an existing or near-term
unacceptable health or environmental risk from a site is determined or suspected,
and a rapid response is necessary to mitigate the problem

. Interim remedial measure (IRM) path, where existing data are sufficient to
indicate that the site poses a risk through one or more pathways and additional
investigations are not needed to screen the likely range of remedial alternatives
for interim actions; if a determination is made that an IRM is justified, the
process proceeds to select an IRM remedy and a focused feasibility study (FFS),
if needed, to select a remedy

. Limited field investigation (LFI) path, where minimum site data are needed to
support IRM or other decisions, and are obtained in a less formal manner than
that needed to support a final Record of Decision (ROD). Data generated from a
LFI may be sufficient to directly support an interim ROD. Regardless of the
scope of the LFI, it is a part of the RI process, and not a substitute for it.

The process of final remedy selection must be completed for the aggregate area to
reach closure. The aggregation of information obtained from LFI and interim actions may be
sufficient to perform the cumulative risk assessment and to define the final remedy for the
aggregate area or associated operable units. If the data are not sufficient, additional
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investigations and studies will be performed to the extent necessary to support final remedy
selection. These investigations would be performed within the framework and process
defined for RI/FS or RFI/CMS programs.

1.2 200 NPL SITE AGGREGATE AREA MANAGEMENT STUDY PROGRAM

The overall approach and scope of the 200 Areas AAMS program is based on the Tri-
Party Agreement and the Hanford Site Past-Practice Strategy.

1.2.1 Overall Approach

As defined in the 1991 revision to the Tri-Party Agreement, the AAMS program for
the 200 Areas consists of conducting a series of ten AAMS for eight source (Figures 1-3,
1-4, and 1-5) and two groundwater aggregate areas delineated in the 200 East, West, and
North Areas. Table 1-1 lists the aggregate areas, the type of study, and associated operable
units. With the exception of 200-IU-6, isolated operable units associated with the 200 NPL
site (Figure 1-5) are not included in the AAMS program. Generally, the quantity of existing
information associated with isolated operable units is not considered sufficient to require
study on an aggregate area basis prior to work plan development. Operable unit 200-1U-6 is
addressed as part of the B Plant AAMS because of similarities in waste management units
{i.e., ponds).

The eight source AAMS are designed to evaluate source terms on a plant-wide scale.
Source AAMS are conducted for the following aggregate areas (waste area groups) which
largely correspond to the major processing plants including the following:

. U Plant
* Z Plant
. S Plant
* T Plant
e PUREX
. B Plant

. Semi-Works

. 200 North.

1-4
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The groundwater beneath the 200 Areas is investigated under two groundwater AAMS
on an area-wide scale (i.e., 200 West and 200 East Areas). Groundwater aggregate areas
were delineated to encompass the geography necessary to define and understand the local
hydrologic regime, and the distribution, migration and interaction of contaminants emanating
from source terms. The groundwater aggregate areas are considered an appropriate scale for
developing conceptual and numerical groundwater models.

The U.S. Department of Energy, Richland Field Office (DOE/RL) functions as the
"lead agency" for the 200 AAMS program. Depending on the specific AAMS, EFPA and/or
Ecology function as the "Lead Regulatory Agency" (Table 1-1). Through periodic (monthly)
meetings information is transferred and regulators are informed of the progress of the AAMS
such that decisions established under the Hanford Site Past-Practice Strategy (e.g., is an
ERA justified?) (Figure 1-2) can be quickly and collectively made between the three parties.
These meetings will continually refine the scope of AAMS as new information is evaluated,
decisions are made and actions taken. Completion milestones for AAMS are defined in
Ecology et al. (1991) and duplicated in Table 1-1. All AAMSR are submitted as Secondary
Documents which are defined in the Tri-Party Agreement as informational documents.

1.2.2 Process Overview

Each AAMS consists of three steps: (1) the analysis of existing data and formulation
of a preliminary conceptual model, (2) identification of data needs and evaluation of remedial
technologies, and (3) conduct of limited field characterization activities. Steps 1 and 2 are
components of an AAMSR. Step 3 is a parallel effort for which separate reports will be

produced.

The first and primary task of the AAMS investigation process involves the search,
compilation and evaluation of existing data. Information collected for these purposes
includes the following:

. Facility and process descriptions and operational histories for waste sources

. Waste disposal records defining dates of disposal, waste types, and waste
quantities

. Sampling events of waste effluents and affected media

. Site conditions including the site physiography, geology, hydrology, meteorology,
ecology, demography, and archaeology

. Environmental monitoring data for affected media including air, surface water,
sediment, soil, groundwater and biota.
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Collectively this information is used to identify contaminants of concern, to determine
the scope of future characterization efforts, and to develop a preliminary conceptual model of
the aggregate area. Although data collection objectives are similar, the types of information
collected depend on whether the study is a source or groundwater AAMS. The data
collection step serves to avoid duplication of previous efforts and facilitates 2 more focused
investigation by the identification of data gaps.

Topical reports referred to as Technical Baseline Reports are initially prepared to
summarize facility information. These reports describe individual waste management units
and unplanned releases contained in the aggregate area as identified in the Waste Information
Data System (WIDS) (WHC 1991a). The reports are based on review of current and
historical Hanford Site reports, engineering drawings and photographs and are supplemented
with site inspections and employee interviews. Information contained in the reports is
summarized in the AAMSR. Other topical reports are used as sources of information in the
AAMSR. These reports are as follows:

. U Plant Geologic and Geophysics Data Package

. Z Plant Geologic and Geophysics Data Package

. S Plant Geologic and Geophysics Data Package

o T Plant Geologic and Geophysics Data Package

. PUREX Geologic and Geophysics Data Package

. B Plant Geologic and Geophysics Data Package

. 200 N Geologic and Geophysics Data Package

o Semiworks Geologic and Geophysics Data Package

o Hydrologic Model for the 200 West Groundwater Aggregate Area

. Hydrologic Model for the 200 East Groundwater Aggregate Area

. Unconfined Aquifer Hydrologic Test Data Package for the 200 West
Groundwater Aggregate Area

. Unconfined Aquifer Hydrologic Test Data Package for the 200 East Groundwater
Aggregate Area
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1 Confined Aquifer Hydrologic Test Data Package for the 200 Groundwater
Aggregate Area Management Studies

®  Groundwater Field Characterization Report
® 200 West Area Borehole Geophysics Field Characterization
® 200 East Area Borehole Geophysics Field Characterization.

The general scope of the topical reports related to this AAMSR is described in
Section 8.0.

Information on waste sources, pathways, and receptors is used to develop a preliminary
conceptual model of the aggregate area, In the preliminary conceptual model, the release
mechanisms and transport pathways are identified. If the conceptual understanding of the
site is considered inadequate, limited field characterization activities can be undertaken as
part of the study. Field characterization activities occurring in parallel with and as part of
the AAMS process include the following:

o Expanded groundwater monitoring programs (non Contract Laboratory Program
{CLP]) at approximately 80 select existing wells to identify contaminants of
concern and refine groundwater plume maps

. In situ assaying of gamma-emitting radionuclides at approximately 10 selected
existing boreholes per aggregate area to develop radioelement concentration
profiles in the vadose zone.

Wells, boreholes, and analytes are selected based on a review of existing environmental
data which is undertaken early in the AAMS process. Field characterization results will be
presented later in topical reports.

After the preliminary conceptual model is developed, health and environmental
concerns are identified. The purpose of this determination is to provide one basis for
determining recommendations and prioritization for subsequent actions at waste management
units. Potential applicable or relevant and appropriate requirements (ARARs) and potential
remedial technologies are identified. In cases where the existing information is sufficient,
the Hanford Site Past-Practice Strategy allows for a FFS or CMS to be initiated prior to the
completion of the study.

Data needs are identified by evaluating the sufficiency of existing data and by
determining what additional data are necessary to adequately characterize the aggregate area,
refine the preliminary conceptual model and potential ARARS, and/or narrow the range of
remedial alternatives. Determinations are made regarding the level of uncertainty associated
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with existing data and the need to verify or supplement the data. If additional data are
needed, the intended data uses are identified, data quality objectives (DQO) established and
data priorities set.

Each AAMSR results in management recommendations for the aggregate area including
the following:

. The need for ERA, IRM, and LFI or whether to remain in the final remedy
selection path

¢  Definition and prioritization of operable units
. Prioritization of work plan activities

. Integration of RCRA TSD closure activities

. The conduct of field characterization activities
. The need for treatability studies

. Identification of waste management units addressed entirely under other
operational programs.

The waste management units recommended for ERA, IRM, or LFI actions are
considered higher priority units. Lower priority waste management units will generally
follow the conventional process for RI/FS. In spite of this distinction in the priority of sites,
RI/FS activities will be conducted for all the waste management units. In the case of the
higher priority waste management units, response operations will be followed by
conventional RI/FS activities, although these activities may be modified because of
knowledge gained through the remediation activities. In the case of the lower priority waste
management units, an area-wide RI/FS will be prepared which encompasses these units.

Based on the AAMSR, a decision is made on whether the study has provided sufficient
information to forego further field investigations and prepare a2 FS. An RI/FS work plan
(which may be limited to LFI activities) will be developed and executed. The background
information normally required to support the preparation of a work plan (e.g., site
description, conceptual model, DQO, etc.) is developed in the AAMSR. The future work
plans will reference information from the AAMSR. They will also include the rationale for
sampling and analysis, will present detailed, unit-specific DQO, and will further develop
physical site models as the data allows. In some cases, there may be insufficient data to
support any further analysis than is provided in the AAMSR, so an added level of detail in
the work plan may not be feasible.

1-8
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All ten AAMS are scheduled to be completed by September 1992, This will facilitate a
coordinated approach to prioritizing and implementing future past-practice activities for the
entire 200 Areas.

1.3 PURPOSE, SCOPE, AND OBJECTIVES

The purpose of conducting an AAMS is to compile and evaluate the existing body of
knowledge and conduct limited field characterization work to support the Hanford Site
Past-Practice Strategy decision-making process for an aggregate area. The AAMS process is
similar in nature to the RI/FS scoping process prior to work plan development and is
intended to maximize the use of existing data to allow a more focused RI/FS. Deliverables
for an AAMS consist of the AAMSR and Health and Safety, Project Management, and
Information Management Overview (IMO) Plans.

Specific objectives of the AAMS include the following:

o Assemble and interpret existing data including operational and environmental data

*  Describe site conditions

. Conduct limited new site characterization work if data or interpretation

uncertainty could be reduced by the work (results from this work may not be
available for the AAMSR, but will be included in subsequent topical reports).

o Develop a preliminary conceptual model

. Identify contaminants of concern, and their distribution

*  Identify potential ARARs

. Define preliminary remedial action objectives, screen potential remedial
technologies, and if possible provide recommendations for focused FS

. Recommend treatability studies to support the evaluation of remedial action
alternatives

. Define data needs, establish general DQOs and set data priorities
. Provide recommendations for ERA, IRM, LFI or other actions

. Redefine and prioritize, if necessary, operable unit boundaries
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. Define and prioritize, as data allow, work plan and other past practice activities
with emphasis on supporting early cleanup actions and records of decisions

o Integrate RCRA TSD closure activities with past-practice activities.

Information on single-shell and double-shell tanks is presented in Sections 2.0 and 4.0
of selected AAMSRs. The AAMSR is not intended to address remediation related to the
tanks. Nonetheless, the tank information is presented because known and suspected releases
from the tanks may influence the interpretation of contamination data at nearby waste
management units. Information on other facilities and buildings is also presented for this
same reason. However, because these structures are addressed by other programs, the
AAMSR does not include recommendations for further action at these structures.

Depending on whether an aggregate area is a source or groundwater aggregate area, the
scope of the AAMS varies. Source AAMS focus on source terms, and the environmental
media of interest include air, biota, surface water, surface soil, and the unsaturated
subsurface soil. Accordingly, detailed descriptions of facilities and operational information
are provided in the source AAMSR. In contrast, groundwater AAMS focus on the saturated
subsurface and on groundwater contamination data. Descriptions of facilities in the
groundwater AAMSR are limited to liquid disposal facilities and reference is made to source
AAMSR for detailed descriptions. The description of site conditions in source AAMSR
concentrate on site physiography, meteorology, surface water hydrology, vadose zone
geology, ecology, and demography. Groundwater AAMSR summarize regional
geohydrologic conditions and contain detailed information regarding the local geohydrology
on an area-wide scale. Correspondingly, other sections of the AAMSR vary depending on
the environmental media of concern.

1.4 QUALITY ASSURANCE

A limited amount of field characterization work is performed in parallel with
preparation of the AAMSR. To help ensure that data collected are of sufficient quality to
support decisions, all work will be performed in compliance with Quality Assurance, DOE
Order 5700.6C (DOE 1991), as well as Westinghouse Hanford’s existing QA manual WHC-
CM-4-2 (WHC 1988a), and with procedures outlined in the QA program plan WHC-EP-0383
(WHC 1990a), specific to CERCLA RI/FS activities. This QA program plan describes the
various plans, procedures, and instructions that will be used by Westinghouse Hanford to
implement the QA requirements. Standard EPA guidance documents such as the USEPA
Contract Laboratory Program Statement of Work for Organic Analysis (EPA 1988a) will also
be followed.
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1.5 ORGANIZATION OF REPORT

In addition to this introduction, the AAMSR consists of the following nine sections and

appendices:

Section 2.0, Facility, Process, and Operational History Descriptions, describes
the major facilities, waste management units, and unplanned releases within the
aggregate area. A chronology of waste disposal activities is established and waste
generating processes are summarized.

Section 3.0, Site Conditions, describes the physical, environmental, and
sociological setting including geology, hydrology, ecology, meteorology, and
demography. _

Section 4.0, Preliminary Conceptual Model, summarizes the conceptual
understanding of the aggregate area with respect to types and extent of
contamination, exposure pathways, and receptors.

Section 5.0, Health and Environmental Concerns, identifies chemicals used or
disposed within the aggregate area that could be of concern regarding public
health and/or the environment and describes and applies the screening process for
determining the relative priority of follow-up action at each waste management
unit.

Section 6.0, Potentially Applicable or Relevant and Appropriate Requirements,
identifies federal and state standards, requirements, criteria, or limitations that
may be considered relevant to the aggregate area.

Section 7.0, Preliminary Remedial Action Technologies, identifies and screens
potential remedial technologies and establishes remedial action objectives for
environmenta! media.

Section 8.0, Data Quality Objectives, reviews QA criteria on existing data,
identifies data gaps or deficiencies, and identifies broad data needs for field
characterization and risk assessment. The DQO and data priorities are
established.

Section 9.0, Recommendations, provides guidance for future past practice
activities based on the results of the AAMS. Recommendations are provided for
ERA at problem sites, IRM, LFI, refining operable unit boundaries, prioritizing
work plans, and conducting field investigations and treatability studies.

Section 10.0, References, list reports and documents cited in the AAMSR.
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. Appendix A, Supplemental Data, provides supplemental data supporting the
AAMSR.

The following plans are included and will be used to support past practice activities
in the aggregate area:

. Appendix B: Heaith and Safety Plan

. Appendix C: Project Management Plan

e  Appendix D: Information Management Overview.

. Appendix E: Supporting Documentation

Community relations requirements for the T Plant Aggregate Area can be found in

the Community Relations Plan for the Hanford Federal Facility Agreement and Consent
Order (Ecology et al. 1989).
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Figure 1-1. Hanford Site Map.
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Figure 1-2. Hanford Past-Practice Strategy Flow Chart. (DOE-RL 1992a)
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Figure 1-4. 200 West Aggregate Areas.
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Figure 1-5. 200 NPL Site Isolated Operable Units.

Washington

®
Portland

State Highway 24
100D and
DR Areas
100 H
100N a 5 Aroa

— 100 KW and

__r 100 BIC KE Arsas

Area

Route 114~ [
o
Yakima
Barricade
. “"'ny INJO;
Hanford | L°0p,rm. 2 RIS SN
Site 200-1U-3
Boundary N
%
NG
_I_l__|_| °
. vt
o ®
e T

0 5 Miles
|

r———
0 5 Kitometers

1F-5

N

Washington

. Wye Public

3 Barricade Power
Supply
System

400 Area
(FFTF)
\ 300 Area |k
17 3000 Area
/s
Richl [
d‘ 700 Area

H9106036.3



DOE/RL-91-61, Rev. 0

Table 1-1. Overall Aggregate Area Management Study (AAMS) Schedule for the
200 NPL Site.

AAMS Title

rabie
nits

AAMS Type

Lead
Regulatory
Agency

M-27-00 Interim
Milestones

U Plant

200-UP-1
200-UP-2
200-UP-3

Source

Ecology

M-27-02, January 1992

Z Plant

200-ZP-1
200-ZP-2
200-ZP-3

Source

EPA

M-27-03, February 1992

S Plant

200-RO-1
200-RO-2
200-RO-3
200-RO-4

Source

Ecology

M-27-04, March 1992

T Plant

200-TP-1
200-TP-2
200-TP-3
200-TP-4
200-TP-5
200-TP-6
200-SS-2

Source

EPA

M-27-05, April 1992

PUREX

200-PO-1
200-PO-2
200-PO-3
200-PO-4
200-PO-5
200-PO-6

Source

Ecology

M-27-06, May 1992

B Plant

200-BP-1
200-BP-2
200-BP-3
200-BP-4
200-BP-5
200-BP-6
200-BP-7
200-BP-8
200-BP-9
200-BP-10
200-BP-11
200-1U-6
200-S0O-1

Source

M-27-07, June 1992

Semi-Works

200-S0O-1

Source

Ecology

M-27-08, July 1992

200 North

200-NO-1

Source

EPA

M-27-09, August 1992

200 West

NA

Groundwater

EPA/Ecology

M-27-10, September 1992

200 East

NA

Groundwater

EPA/Ecology

M-27-11, September 1992

1T-1
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2.0 FACILITY, PROCESS AND OPERATIONAL HISTORY DESCRIPTIONS

Section 2.0 of the aggregate area management study (AAMS) presents historical data
on the T Plant Aggregate Area and detailed physical descriptions of the individual waste
management units and unplanned releases. These descriptions include historical data on
waste sources and disposal practices and are based on a review of current and historical
Hanford Site reports, engineering drawings, site inspections, and employee interviews.
Section 3.0 describes the environmental setting of the waste management units. The waste
types and volumes are qualitatively and quantitatively assessed at each waste management
unit in Section 4.0. Data from these three sections are used to identify contaminants of
concern (Section 5.0), potential applicable or relevant and appropriate requirements (ARARS)
(Section 6.0) and current data gaps (Section 8.0).

This section describes the location of the T Plant Aggregate Area (Section 2.1),
summarizes the history of operations (Section 2.2), describes the facilities, buildings, and
structures of the T Plant Aggregate Area (Section 2.3), and describes T Plant Aggregate
Area waste generating processes (Section 2.4). Section 2.5 discusses interactions with other
aggregate areas or operable units. Sections 2.6 and 2.7 discuss interactions with the
Resource Conservation and Recovery Act (RCRA) program and other Hanford programs.

2.1 LOCATION

The Hanford Site, operated by the U.S. Department of Energy (DOE), occupies about
1,450 km? (560 mi?) of the southeastern part of Washington State north of the confluence of
the Yakima and Columbia Rivers (Figure 1-1). The 200 West Area is a controlled area of
approximately 8.3 km? (3.2 mi*) near the middle of the Hanford Site. The 200 West Area is
about 8 km (5 mi) from the Columbia River and 11 km (6.8 mi) from the nearest Hanford
boundary. There are 17 operable units grouped into four aggregate areas in the 200 West
Area (Figure 1-4). The T Plant Aggregate Area (consisting of operable units
200-TP-1, 200-TP-2, 200-TP-3, 200-TP-4, 200-TP-5, 200-TP-6 and 200-8S-2) lies in the
southern portion of the 200 West Area (Figure 1-4). The location of the buildings and waste
management units are shown on Plate 1. Plate 2 shows the topography of the T Plant
Aggregate Area. The media sampling locations are depicted on Plate 3.

2.2 HISTORY OF OPERATIONS

The Hanford Site, established in 1943, was originally designed, built, and operated to
produce plutonium for nuclear weapons using production reactors and chemical reprocessing
plants. In March 1943, construction began on three reactor facilities (B,D, and F Reactors)
and three chemical processing facilities (B, T, and T Plants). After World War II, six more
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reactors were built (H, DR, C, KW, KE, and N Reactors). Beginning in the 1950’s, energy
research and development, isotope use, and other activities were added to the Hanford
operation. In early 1964, a presidential decision was made to begin shut down of the
reactors. Eight of the reactors were shut down by 1971. The N Reactor operated through
1987; and was placed on cold standby status in October 1989. Westinghouse Hanford was
notified September 20, 1991 that they should cease preservation and proceed with activities
leading to a decision on ultimate decommissioning of the reactor. These activities are scoped
within a N Reactor shutdown program which is scheduled to be completed in 1999,

Operations in the 200 Areas (West and East) are mainly related to separation of special
nuclear materials from spent nuclear fuel. Spent nuclear fuel is fuel that has been withdrawn
from a nuclear reactor following irradiation. The 200 West Area consists of four main
processing areas (Figure 1-4):

. S Plant and T Plant, where initial processing to separate uranium and plutonium
from irradiated fuel rods took place

. U Plant, where uranium recovery operations took place
° Z Plant, where plutonium separation and recovery operations took place.

The 200 Areas also contain nonradioactive support facilities, including transportation
maintenance buildings, service stations, and coal-fired powerhouses for process steam

production, steam transmission lines, raw water treatment plants, water-storage tanks,
electrical maintenance facilities, and subsurface sewage disposal systems.

Built in 1944, T Plant was the first chemical separation facility completed at the
Hanford Site. The primary goal of T Plant operations was to produce purified plutonium
nitrate for use in nuclear weapons. This process was initiated in one of the several Hanford
production reactors, where uranium-bearing fuel rods were irradiated to create plutonium.
The irradiated rods were then transferred to T Plant, where a bismuth phosphate chemical
separation process was used to extract the plutonium product. The 221-T Building, also
known as the T Plant or T Canyon Building, housed the first operational, full-scale, bismuth
phosphate plutonium separations facility in the world. This building is one of five Hanford

Site “Canyon" buildings, so called because of their large size and the canyon-like appearance
of their upper galleries.

The bismuth phosphate process performed at T Plant involved dissolving the jacketed
fuel rods in nitric acid and conducting multiple purification operations on the resultant
aqueous nitrate solution. Chemical separation was achieved by varying the valence states of
plutonium from +4 (the reduced state) to +6 (the oxidized, or hexavalent, state); no attempt
to recover uranium was made in this process. Sodium nitrite solution was added to a batch
of dissolver solution to ensure that the plutonium present had a valence of +4. After adding
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bismuth nitrate and phosphoric acid to this solution, the resulting precipitate was separated by
centrifugation, and the solution was sent to the 241-T Tank Farm for disposal. The
precipitate was washed in the centrifuge and dissolved in strong nitric acid. The valence of
the plutonium was then adjusted to +6 by adding a dichromate solution, and the precipitate
of bismuth phosphate was again formed. At this stage of the process the precipitate held
some of the fission products which were not extracted in the first liquid waste stream, but the
plutonium remained in solution. These precipitation cycles were repeated twice.

The product resulting from this chemical separation process was a dilute plutonium
solution. This solution was then transferred to the 224-T Bulk Reduction Building (also
known as the "concentration building"), where it was purified using the lanthanum fluoride
process and reduced in volume. At this final stage of the process, the original 1,250 L
(330 gal) batch of plutonium solution that had entered the 224-T Building was concentrated
down to 30 L (8 gal) of purified plutonium nitrate. This concentrated batch was then
transferred to the 231-Z Building, located in the Z Plant Aggregate Area, for final treatment
(Ballinger and Hall 1989). The plutonium product resulting from the sequential processes
performed in buildings 221-T, 224-T, and 231-Z formed the material used to develop the
world’s first atomic weapon at the Los Alamos Laboratory located in New Mexico.

Currently, the 221-T Building serves as a decontamination facility for the Hanford Site
and houses the 221-T Containment Systems Test Facility (CSTF). The CSTF is located in
the north end of the 221-T Building and is used as a research laboratory to perform
experiments with alkali metal compounds. The 224-T Building houses the Transuranic Waste
Storage and Assay Facility (TRUSAF). The mission of the TRUSAF is to store transuranic
(TRU) and/or TRU mixed waste that meets the Hanford Facility and the Waste Isolation
Pilot Plant (WIPP) waste acceptance criteria for ultimate disposal at the WIPP or another
approved disposal site. The TRUSAF also stores drums of retrieved TRU and/or TRU
mixed waste for characterization and reprocessing in a future Hanford Facility unit (Waste
Receiving and Processing Facility).

2.3 FACILITIES, BUILDINGS, AND STRUCTURES

The T Plant Aggregate Area contains a large variety of waste disposal and storage
facilities that were associated with the aggregate area and, to a lesser extent, Z Plant
Aggregate Area operations, Radiologically contaminated processing wastes were discharged
to the soil column through cribs, trenches, and other facilities. Wastes which were not
normally contaminated, but have the potential to contain radionuclides, such as cooling water
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and condensate water, were allowed to infiltrate into the ground through ponds and open
ditches. Radiologically contaminated waste types are defined in DOE Order 5820.2(A)
(DOE 1988a):

High-level waste is defined as: highly radioactive waste material that results
from the reprocessing of spent nuclear fuel, including liquid waste produced
directly in reprocessing and any solid waste derived from the liquid, that contains
a combination of transuranic (TRU) waste and fission products in concentrations
as to require permanent isolation.

TRU waste is defined as: without regard to source or form, radioactive waste
that at the end of institutional control periods is contaminated with alpha-emitting
transuranium radionuclides with half-lives greater than 20 years and
concentrations greater than 100 nCi/g. Heads of Field Elements can determine
that other alpha contaminated wastes peculiar to a specific site must be managed
as a TRU waste.

Low-level waste is defined as: radioactive waste not classified as high-level
waste, TRU waste, spent nuclear fuel, or ITe(2) byproduct material as defined by
this Order. Test specimens of fissionable material irradiated for research and
development only, and not for the production of power or plutonium, may be
classified as low-level waste, provided the concentration of TRU waste is less
than 100 nCi/g.

Byproduct Material is defined as: (a) Any radioactive material (except special
nuclear material) yielded in, or made radioactive by, exposure to the radiation
incident or to the process of producing or utilizing special nuclear material. For
purposes of determining the applicability of RCRA to any radioactive waste, the
term "any radioactive material” refers only to the actual radionuclides dispersed
or suspended in the waste substance. The nonradioactive hazardous waste
component of the waste substance will be subject to regulation under RCRA; (b)
The tailings or waste produced by the extraction or concentration of uranium or
thorium from any ore processed primarily for its source material content. Ore
bodies depleted by uranium solution extraction operations and which remain
underground do not constitute "byproduct material."

Based on construction, purpose, or origin, the T Plant Aggregate Area waste
management units fall into one of ten subgroups as follows:

Plants, Buildings, and Storage Areas (Section 2.3.1)

Tanks and Vaults (Section 2.3.2)
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. Cribs and Drains (Section 2.3.3)

° Reverse Wells (Section 2.3.4)

. Ponds, Ditches, and Trenches (Section 2.3.5)

. Septic Tanks and Associated Drain Fields (Section 2.3.6)

. Transfer Facilities, Diversion Boxes, and Pipelines (Section 2.3.7)
. Basins (Section 2.3.8)

*  Burial Sites (Section 2.3.9)

o Unplanned Releases (Section 2.3.10).

Table 2-1 presents a list of the waste management units within the aggregate area. In
addition, the aggregate area contains several unplanned release sites. The locations of these
waste management units are shown on separate figures for each waste management group and
Plate 1. Figure 2-1 summarizes the operational history of each of the waste management
units (WHC 1991a; DOE/RL 1991a). Tables 2-2 and 2-3 summarize data available
regarding the quantity and types of wastes disposed of to the waste management units. These
data have been compiled from the Waste Information Data System (WIDS) inventory sheets
(WHC 1991a) and from the Hanford Inactive Site Survey (HISS) database (DOE 1986a).
These inventories include all of the contaminants reported in the databases, but do not
necessarily include all of the contaminants disposed of at each waste management unit. In the
following sections, each waste management unit is described within the context of one of the
waste management unit types.

2.3.1 Plants, Buildings, and Storage Areas

Plants and buildings are not generally identified as past-practice waste management
units according to the Hanford Federal Facility Agreement and Consent Order (Tri-Party
Agreement) and will generally be addressed under the Decommissioning and RCRA Closure
Program. The program is responsible for the surveillance, maintenance, and
decommissioning of surplus facilities within the Environmental Restoration Program.
Section 2.7 details the interaction of the Hanford programs. Because several of the T Plant
Aggregate Area plants or buildings were the primary generators of waste disposed of within
the T Plant Aggregate Area, a description of these is provided in Section 2.3.1.1 and
2.3.1.2. Some plants and buildings are or contain RCRA freatment, storage, or disposal
(TSD) facilities. A description of such facilities is provided in Section 2.6. The locations of
plants, buildings, and storage areas in the aggregate area are shown on Figure 2-2.
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The 221-T Building (T Plant) and the 224-T Building were the primary generators of .
waste within the aggregate area. These plants, and the buildings associated with them, will
be described in the following sections.

Other buildings and structures located within the aggregate area are not addressed in
this document because they are not thought to have released contaminants and will be closed
through a separate decontamination and decommissioning process. These structures include:

. 211-T Building (bulk chemical storage area)
. 221-TA Building (contains two ventilation supply fans for Building 221-T)

e  222-T Laboratory Building (originally built as a process analysis laboratory;
currently houses staff from one Health Protection Technologists group and two
operations groups)

o 242-T Building (houses the evaporator works for the T Plant tank farms)

o 271-T Building (adjacent to the 221-T Building, 271-T is the original office and
support facility)

. 282-W Reservoir Building (powerhouse facility)

. 283-W Water Filtration Plant Building (powerhouse facility)

. 284-W Powerhouse (supplies steam to both the 200 West and East Areas)
. 291-T Building (houses the sand filters and stack for the 221-T Building)
. 2706-T Building (equipment decontamination)

. 2724-W Laundry (used for both radioactively and nonradioactively contaminated
laundry; the 216-W-LWC Crib is the dedicated crib for associated wastewater;
prior to 1981, wastewater was discharged to the 216-U-14 Ditch)

0 2715-T Building (paint shop).

2,3.1.1 221-T (Canyon) Building. The 221-T Building is the original bismuth phosphate
process separation plant built in 1944. This facility was used to chemically extract plutonium
contained in irradiated uranium fuel rods discharged from Hanford Site reactors. The first
batch of irradiated fuel rods was dissolved in the 221-T Building on December 26, 1944.
This building is one of five Hanford "Canyon" buildings and is the central feature and key
operational facility of the T Plant Aggregate Area.
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The first "hot" semi-works studies at Hanford were performed in the head-end (Cells A
and B) of the 221-T Building from September to December 1944. In this semi-works plant,
full scale experiments were performed with irradiated fuel to determine product yields of the
bismuth phosphate process. This semi-works plant was placed on standby status in
January 1945. This facility was re-activated in February 1945 for experimental work with
ammonium silico-fluoride. However, because the latter process step increased product
losses, the T Plant semi-works was terminated on March 15, 1945,

The 221-T Building was deactivated in 1956 concurrent with the phase-out of the
bismuth phosphate process plants. The T (and B) Plant plutonium separation methodology
was replaced by the reduction/oxidation (REDOX) process and, ultimately,
plutonium/uranium extraction (PUREX) process methods. The 221-T Building was
converted to a decontamination and equipment refurbishment facility in 1957. After
removing most of the original process equipment, the 221-T head-end was partially
decontaminated and stabilized. Between 1964 and 1990, the 221-T Building head-end housed
a series of testing programs, discussed in the following paragraphs.

In 1964 tests using iodine and radioactive cesium were performed in a new containment
vessel fabricated in the 221-T head-end dissolver cells and canyon. This modified facility
was also referred to as the CSTF and the T Plant laboratory. Tests using radioactive cobalt
were also conducted during this time. The CSTF testing program, managed by Pacific
Northwest Laboratory (PNL), was completed in 1969.

Between 1976 and 1985, liquid-metal reactor safety tests using nonradioactive sodium,
lithium, and sodium iodide were conducted by Westinghouse Hanford in the 221-T CSTE.
Between 1985 and 1990, light-water reactor tests were conducted in the 221-T CSTF using
nonradioactive cesium, manganese, zinc, lithium sulfate, iodine, and hydrogen iodide.

The 221-T Building is constructed entirely of reinforced concrete; dimensions are
266 x 26 x 31 m (875 x 85 x 102 ft). Process equipment is contained in smail rooms, called
cells, which are arranged in rows in an area spanned by a traveling crane. The cells are
topped with 1.2 m (4 ft) thick concrete blocks which are removable by crane to provide
access to the cell beneath. Above the blocks is a space equal in height to the cell depth,
which provides headroom for manipulating the process equipment during maintenance
operations. Heavy concrete shielding walls enclose this space up to the level of the crane
rails giving the appearance of a canyon.

The 221-T Building currently provides services in radioactive decontamination,
reclamation, and decommissioning of process equipment.
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2.3.1.2 224-T Building. The 224-T Building was originally used to purify plutonium
nitrate using the lanthanum fluoride process. Like the 221-T Building, this building was also
deactivated in 1956 following phase-out of the bismuth-phosphate plants. The

224-T Building remained inactive until the early 1970s, when it was modified to store
plutonium scrap in liquid and solid forms.

This scrap was removed in 1985, when the building was officially designated the
TRUSAF. The TRUSAF operation consists of nondestructive assay and nondestructive
examination of newly generated, contact-handled, transuranic (CH-TRU) solid waste. These
analyses are used to overview sealed, certified CH-TRU solid waste packages, in order to
verify general compliance with the WIPP waste acceptance criteria requirements.

2.3.2 Tanks and Vaults

Tanks and vaults were constructed on the Hanford Site to handle and store liquid
wastes generated by uranium and plutonium processing activities. Several types of tanks are
present in the T Plant Aggregate Area including seven catch tanks, one settling tank, one
receiver tank, one vault, and forty single-shell tanks. Catch tanks are generally associated
with diversion boxes and other transfer units and were designed to accept overflows and
spills. The settling tank was used for settling suspended solids in fluid wastes prior to
transfer to cribs. The receiver tank (frequently called a double-contained receiver tank, or
vault) and vault received waste from single-shell tanks. Single-shell tanks were used to
collect and store large quantities of mixed wastes. The catch tanks, settling tank, receiver
tank, and vault will be discussed individually in this section. Septic tanks are not expected to
be contaminated and are discussed in Section 2.3.6. The single-shell tanks will be addressed
as a group below.

All single-shell tanks will be evaluated under the Single-Shell Tank Closure Program as
discussed in Section 9.0 and, therefore, do not need to be discussed in detail in this
aggregate area management study report (AAMSR). General information related to the tanks
will be described in this report but investigation and remediation strategies will be deferred
to the Single-Shell Tank Closure Program. Tables 2-1 and 2-4 list single-shell tank
information that is of importance to this report, including source description, tank integrity,
waste volume remaining, and drainable waste volume. Timeline data is presented in
Figure 2-1 and a reference locator for additional single-shell tank information is provided in
Table 2-5.

Sixteen of the forty single-shell tank waste management units in the T Plant Aggregate
Area are contained within the 241-T Tank Farm, eighteen are contained within the
241-TX Tank Farm, and six are contained within the 241-TY Tank Farm. The 241-T Tank
Farm is located northwest of the Camden Avenue and 23rd Street intersection. The
241-TY Tank Farm is located about 185 m (600 ft) south of 241-T Tank Farm and 92 m

2-8




DOE/RIL-91-61, Rev. Q

(300 ft) west of Camden Avenue. The 241-TX Tank Farm is located about 92 m (300 ft)
south of 241-TY Tank Farm. The location of the tanks is shown on Figures 2-2 and 2-3.

The 241-T Tank Farm tanks were constructed from 1943 to 1944 using two different
designs. In both designs, the tanks are vertical cylinders with a domed top, and constructed
of reinforced concrete with a carbon steel liner on the base and sides of the vessel. The
tanks are all underground with at least 1.8 m (6 ft) of earth cover above the tank dome.
Twelve tanks each with the same design, numbered 241-T-101 through 241-T-112, have a
23 m (75 ft) diameter and a capacity of 2.02 x 10° L (5.33 x 10° gal). Four smaller tanks
each with the same design, numbered 241-T-201 through 241-T-204, have a 6.1 m (20 ft)
diameter and a capacity of 208,000 L (55,000 gal). The current waste volumes and
drainable waste volumes for each tank are listed in Table 2-4. Figure 2-4 depicts a typical
2.02 x 105 L (5.33 x 10° gal) single-shell tank.

The 241-TX and 241-TY Tank Farm tanks were constructed from 1947 to 1948 and
1951 to 1952, respectively. The tanks are all designed identically and are vertical cylinders
with domed tops, and constructed of reinforced concrete with a carbon steel liner on the base
and sides of the vessel. The tanks are all underground with at least 1.8 m (6 ft) of earth
cover above the tank dome,

The eighteen tanks in the 241-TX Tank Farm are numbered 241-TX-101 through
241-TX-118 and the six tanks in the 241-TY Tank Farm are numbered 241-TY-101 through
241-TY-106. The tanks have a 23 m (75 ft) diameter and a capacity of 2.87 x 10° L

(7.58 x 10° gal). The current waste volumes and drainable waste volumes for each tank are
listed in Table 2-4.

Single-shell tank stabilization and isolation are two objectives of single-shell tank
engineering. Interim stabilization criteria for single-shell tank waste storage and auxiliary
tanks is set forth in Tank Farms Facility Interim Stabilization Evaluation (Hamrick 1988).
Generally, a 100 series tank (tanks greater than 2,000,000 L) is considered interim stabilized
if the tank contains less than 19,000 L (5,000 gal) of supernatant and less than 189,000 L
(50,000 gal) of drainable liquid (Hanlon 1992). A 200 series tank (specifically a 208,000 L
tank) is considered interim stabilized if it contains less than 1,500 L (400 gal) supernatant.
Interim isolation is an administrative designation reflecting the completion of the physical
effort required to minimize the unplanned addition of liquids into a tank. Partially interim
isolated is an administrative designation reflecting the completion of the physical effort
required for interim isolation except for isolation of risers and piping that are required for
stabilization (pumping) efforts. Interim isolation and interim stabilization have been
performed on the single-shell tanks to varying degrees as listed in Table 2-4.
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All single-shell tanks are classified as either "sound" or as an "assumed leaker," as
listed in Table 2-4. A "sound" tank is an integrity classification of a waste storage tank for
which surveillance data indicate no loss of liquid attributed to a breach of integrity. An
"assumed leaker" is an integrity classification of a waste storage tank for which surveillance
data indicate a loss of liquid attributed to a breach of integrity (Hanlon 1992).

All single-shell tanks have been inactive (have not received waste) since at least 1980.
However, several activities continue on, in, and/or around single-shell tanks on a
case-by-case basis and, therefore, the status of any individual single-shell tank may change.
These activities include pumping of liquid waste (stabilization), sealing tank pits, penetrations
and piping (isolation), surface level monitoring, liquid level monitoring, temperature
monitoring, waste sampling, core sampling, in-tank photography, filter changing, surveying,
and day-to-day Operations’ activities. The current status of the single-shell tanks are
documented in several "living" documents with two of the most informative being, Tank
Farm Surveillance and Waste Status Summary Report (Hanlon 1992), and Waste Storage
Tank Status and Leak Detection Criteria (Welty 1989). The Tank Farm Surveillance and
Waste Status Summary Report is updated monthly and the Waste Storage Tank Status and
Leak Detection Criteria is revised as needed. General single-shell tank information found in
these two documents, and others, is listed in Table 2-5.

2.3.2.1 241-T-361 Settling Tank. This inactive tank is located about 213.5 m (700 ft)
southwest of the 221-T Building in the 200-TP-4 Operable Unit. The tank is a cylindrical
6.1 m (20 ft) diameter by 5.8 m (19 ft) deep and is constructed with a 15 ¢cm (6 in.)
reinforced, pre-stressed concrete shell. The top of the tank is located 2 m (6 ft) below
grade. The settling tank is enclosed within a light chain boundary and is posted with surface
and underground contamination warning signs, as observed during a site visit in

September 1991.

The date that the 241-T-361 Settling Tank began operation could not be found. The
tank stopped operating in 1976. The 241-T-361 Settling Tank received radioactive
contaminated liquid from the 221-T Building processes and is connected to the 216-T-6 Crib.
As of February 1992, the tank was reported to contain 105,980 L (28,000 gal) of sludge
containing approximately 2 kg (4.4 1b) of plutonium (15,500 Ci beta/gamma). This unit was
isolated in 1985 (Cramer 1987). No unplanned releases are reported for this unit,

2.3.2.2 244-TX Receiver Tank. This active double-contained receiver tank receives waste
from the 241-T Tank Farm, 241-TX Tank Farm, 241-TY Tank Farm, and Plutonium
Finishing Plant. It is located 50 m (164 ft) north of 22nd Street and 75 m (246 ft) west of
Camden Avenue in the 241-TX Tank Farm. This tank is permitted as an active RCRA TSD
unit. In September 1991, this tank contained 98,480 L (26,019 gal) of waste (Hanlon 1992).
No information was found to indicate that this tank has released any waste to soil.
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2.3.2.3 244-TXR Vault. This inactive vault is not listed in the Tri-Party Agreement or the
WIDS inventory sheets (WHC 1991a). Tt is located approximately 50 m (150 ft) north of
20th Street and 100 m (300 ft) west of Camden Avenue.

The vault houses three steel storage tanks (TK-TXR-1, TK-TXR-2, and TK-TXR-3)
used in the transfer and interim storage of wastes pumped from the 241-TX Tank Farm. The
TXR-1 Tank has a 189,000 L (50,000 gal) capacity and the TXR-2 and TXR-3 each have a
57,000 L (15,000) capacity. The vault is constructed of reinforced concrete and is a 22.5 x
7.3 x 15.5 m (74 x 24 x 51 ft) deep underground concrete structure. The vault is buried to a
depth that places the upper surface of its lid about 30 em (12 in.) above grade. The vault is
connected to the 241-TXR-151, 241-TR-152, and 241-TR-153 Diversion Boxes and several
unspecified tank farms (Hanlon 1992),

No information concerning leaks or spills was found for the 244-TXR Vault. It is
reported to contain 113,000 L (29,800 gal) of liquid (Hanlon 1992).

2.3.2.4 241-T-301 Catch Tank. This inactive tank is located east of the 241-T-252
Diversion Box, south of the 241-T-112 Single-Shell Tank. This catch tank is constructed of
reinforced concrete and is 6 m (20 ft) in diameter and 4 m (13.5 ft) high. The tank has a
concrete domed lid that lies approximately 3 m (10 ft) below grade. This is the only catch
tank in the T Plant Aggregate Area that uses this vertical construction design. The catch
tank is surrounded by a chainlink fence and is marked by a metal post with a plaque, as
observed during a site visit in September 1991.

It collected overflow from the 241-T-252 and the 241-T-152 Diversion Boxes. These
diversion boxes operated from 1944 to 1983.

No unplanned releases are reported for this unit.

2.3.2.5 241-T-302 Catch Tank. A review of a 200 West Area facility drawing failed to
provide construction details for this catch tank. Additional research will be required to
verify the existence of this catch tank. Information in WHC (1991a) indicate this catch tank
is located adjacent to the 241-T-152 Diversion Box. This catch tank is posted with a plaque
and is surrounded by a chain link fence as observed during a site visit in September 1991

(WHC 1991a).

It is reported to collect overflow from the 241-T-152 Diversion Box. This diversion
box operated from 1944 to 1983,

No unplanned releases are reported for this tank.
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2.3.2.6 241-TX-302A Catch Tank . This tank is located approximately 15.3 m (50 ft)
south of the 241-TX-153 Diversion Box, inside the barricade for the 241-TX Tank Farm.
The unit is currently not marked or posted, as observed during a site visit in

September 1991. This catch tank is of steel construction, is 11 m (36 ft) long by 2.7 m

(9 ft) in diameter, and is buried approximately 6 m (20 ft) below grade. During its period of
operation (1949-1982), the tank was used to accept any overflow of solutions from
processing and decontamination operations (WHC 1991a). The waste management unit is
connected to the 241-TX-153 Diversion Box and 241-TX-302X Catch Tank,

No unplanned releases are reported for this tank.

2.3.2.7 241-TX-302B Catch Tank . This inactive tank is located about 200 m (600 ft) east
of Camden Avenue and 200 m (600 ft) south of 22nd Street. This catch tank is of steel
construction, is 11 m (36 ft) long by 2.7 m (9 ft) in diameter, and is buried approximately

6 m (20 ft) below grade. The tank is enclosed within the light chain boundary surrounding
the 241-TX-155 Diversion Box and is marked by surface contamination waming signs and
three yellow pipes, as observed during a site visit in September 1991, Two pipes are
stubbed 0.31 m (1 ft) above the ground; one pipe is equipped with a fluid level recorder.

The tank operated from 1949 to 1982 and accepted overflow from the 241-TX-155
Diversion Box. Unplanned Release UPR-200-W-131 is associated with his waste
management unit (see Table 2-6).

2.3.2.8 241-TX-302C Catch Tank. The 241-TX-302C Catch Tank is an active waste
management unit located just east of the 221-T Building. This catch tank is of steel

construction, is 11 m (36 ft) long by 2.7 m (9 ft) in diameter, and is approximately 6 m
(20 ft) below grade. This tank has operated since 1949.

This unit used to accept overflow of radioactive waste solutions resulting from
processing and decontamination operations (Cramer 1987). The overflow came from the
241-TX-154 Diversion Box. The tank currently holds 9,652 L (2,550 gal) of liquid waste
and is associated with the 241-TX-154 Diversion Box and the 241-TX Tank Farm

(WHC 1991a).

Three unplanned releases, UPR-200-W-21, UPR-200-W-40, and UPR-200-W-160, are
associated with this unit. These releases are addressed in Table 2-6.

2.3.2.9 241-TY-302A Catch Tank. The 241-TY-302A Catch Tank is located
approximately 19.2 m (63 ft) north of the 241-TY-153 Diversion Box, inside the chainlink
fence barrier of the 241-TY Tank Farm. This catch tank is of steel construction, is 11 m
(36 ft) long by 2.7 m (9 ft) in diameter, and is buried approximately 6 m (20 ft) below
grade. The catch tank is posted with surface contamination warning signs, as observed
during a site visit in September 1991,
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During its period of operation (1953-1981), this unit accepted overflow of waste
solutions from processing and decontamination operations. The tank is associated with the
241-TY-153 Diversion Box and the 241-TY Tank Farm, and has been isolated and stabilized
with a spray covering to prevent infiltration of precipitation.

2.3.2.10 241-TY-302B Catch Tank. The 241-TY-302B Catch Tank is located
approximately 51.9 m (170 ft) east of the 241-TY-101 Single-Shell Tank. This catch tank is
of steel construction, is 11 m (36 ft) long by 2.7 m (9 ft) in diameter, and is buried
approximately 6 m (20 ft) below grade. The tank currently has no barrier and is not marked
or posted, as observed during a site visit in September 1991.

This tank operated from 1953 to 1981. This tank accepted overflow of waste solutions
from processing and decontamination operations, and the 241-TY Tank Farm encasements.
The unit has been isolated and stabilized with a spray covering to prevent infiltration of
precipitation.

No unplanned releases are associated with this tank.

2.3.3 Cribs and Drains

The cribs and drains were all designed to inject or percolate wastewater into the ground
without exposing it to the open air. The locations of cribs and drains in the aggregate area
are shown in Figure 2-5. French drains are generally constructed of steel or concrete pipe
and may either be open or filled with gravel. A typical french drain is illustrated in
Figure 2-6. Cribs are shallow excavations that are either backfilled with permeable material
or held open by wood structures. Both types of cribs are covered with an impermeable
layer. Water flows directly into the backfilled material or covered open space and percolates
into the vadose zone soils. A typical crib is illustrated in Figure 2-7. Occasionally, surface
contamination at a crib or other waste management unit necessitates surface stabilization
activities. These activities generally consist of removal of the contaminated surface soil to a
burial ground followed by covering the excavated site with clean fill, gravel, or asphalt. The
T Plant Aggregate Area contains 15 cribs and one french drain.

The cribs and drains typically received low-level waste for disposal. Most cribs,
drains, and trenches were designed to receive liquid until the unit’s specific retention or
radionuclide capacity was met. The term "specific retention” is defined as that volume of
waste liquid that may be disposed to the soil and be held against the force of gravity by the
molecular attraction between sand grains and the surface tension of the water, when
expressed as a percent of the packed soil volume (Bierschenk 1959). Experimental work
performed by Bierschenk (1959) indicates that due to the time varying nature of the specific
retention capacity of the soil a potential exists for long-term gravity drainage to groundwater.
Radionuclide capacity refers to a specific number of curies of radioactivity the waste
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management units were allowed to receive until they were shut down (Fecht et al. 1977). .
The following sections describe each crib and drain in the T Plant Aggregate Area.

2.3.3.1 216-T-6 Crib. This crib is actually a pair of cribs (216-T-6-1 and 216-T-6-2)
located about 46 m (150 ft) north of 23rd Street and 380 m (1,250 ft) west of the

224-T Building, just west of the 216-T-3 Reverse Well. The cribs are marked by two 4.3 x
4.3 m (14 x 14 ft) light chain barricades enclosed within a 61 x 24 m (200 x 80 ft)
barricade. The barricades are labelled with cave-in potential, and underground and surface
radiation warning signs, as observed during a site visit in September 1991. Each wooden
crib is 4.3 x 4.3 m (14 x 14 ft), and 19 m (62 ft) apart, with the liquid release point 4.9 m
(16 ft) below grade. The 216-T-6-1 Crib was designed such that any overflow would
discharge into the 216-T-6-2 Crib.

The two cribs were built in August 1946 and were active until June 1951
(WHC 1991a). Maxfield (1979) cites an operational period of August 1946 through October
1947. During this period, the cribs received 4.5 x 107 L (1.19 x 107 gal) of waste
(WHC 1991a). This crib pair received primarily cell drainage from the 221-T Building
(Tank 5-6). This unit also received waste from the 224-T Building via the overflow from the
241-T-361 Settling Tank. After the 241-T-361 Settling Tank was deactivated, the
224-T Building effluent was rerouted to the 216-T-32 Crib in October 1946. The cribs were
deactivated by blanking the pipe south of the 241-T-361 Settling Tank and re-routing 221-T
Cell drainage to the 216-T-7TF Crib (WHC 1991a).

No unplanned releases are associated with this crib.

2.3.3.2 216-T-7-TF Crib and Tile Field. This crib and tile field are located 15.2 m (50 ft)
north of 23rd Street and 305 m (1,000 ft) west of the 207-T Retention Basin. The erib is
located within the 241-T Tank Farm chain link fence barricade. The tile field is located
outside the tank farm fence and is surrounded by a light chain fence extending west from the
tank farm (WHC 1991a). The fence is labeled with both underground and surface
contamination signs, as observed during a site visit in September 1991. The crib is a
wooden structure with bottom dimensions of 3.6 x 3.6 m (12 x 12 ft). The associated tile
field has bottom dimensions of 94 x 26 m (310 x 84 ft). The crib is backfilled with

3,662 m* (4.790 yd*) of gravel. The side slope is 1.5:1. The liquid release point was 6 m
(20 ft) below grade.

The 216-T-7TF Crib operated between April 1948 and November 1955. During this
period the unit received second-cycle supernatant and cell drainage from the 221-T Building.
From June 1952 to November 1955, this crib also received waste from the 224-T Building
after sludge buildup in 241-T-201 through 241-T-204 Single-Shell Tanks resulted in the
closing of the 216-T-32 Crib. The unit was deactivated by capping the pipeline to the crib
and re-routing the effluent to the 216-T-19TF Crib (WHC 1991a). During its period of
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operation, the 216-T-7TF Crib and Tile Field received 1.10 x 10® L. (2.91 x 107 gal) of waste
containing 5.18 x 10° kg (1.14 x 107 Ib) of inorganic compounds. The unit was deactivated
in 1955 when it reached its designed radionuclide capacity (Maxfield 1979).

No unplanned releases are associated with this crib.

2.3.3.3 216-T-8 Crib. The 216-T-8 Crib is an inactive waste management unit located

15 m (50 ft) south of the 222-T Building. The crib is surrounded by a light chain barricade
and posted with cave-in potential and underground and surface radiation warning signs, as
observed during a site visit in September 1991, The crib consists of two structures, each
with a 7.5 em (3 in.) steel pipe placed vertically into a 3.6 x 3.6 x 2.1 m (12 x 12 x 7 ft)
wooden frame, 5.2 m (17 ft) below grade. The bottom dimensions are 4.3 x 4.3 m

(14 x 14 ft). The excavation is 6.1 m (20 ft) deep with a 1: slope. The crib has been
backfilled.

The 216-T-8 Crib operated between May 1950 and September 1951. During that time
it received 5 x 10° L (1.32 x 10° gal) of decontamination sink and sample slurper wastes
from the 222-T Building laboratory processes (Stenner et al. 1988). When laboratory
operations were terminated the pipeline from the crib to the building was blanked

(WHC 1991a).

No unplanned releases are associated with this crib.

2.3.3.4 216-T-18 Crib. This crib is located 152.4 m (500 ft) south of 23rd Street, 76.2 m
(250 ft) east of Camden Avenue, and north of the 216-T-26, -27, and -28 Crib series
(WHC 1991a). The crib is enclosed within a light chain barricade with underground
contamination placards, as observed during a site visit in September 1991,

The unit consists of a 35.6 cm (14 in.) steel inlet pile reducing to a 25.4 cm (10 in,)
steel pipe, 2.4 m (8 ft) below grade. This pipe branches into four 20.3 cm (8 in.) steel
pipes, each one extending to a 1.2 m (4 ft) long by 1.2 m (4 ft) diameter concrete open-end
sewer pipe. These structures lie in an excavation with a side slope of 1:15. A gravel fill of
about 2.4 m (8 ft) in the excavation is covered by 2.1 m (7 ft) of earth backfill. The
216-T-18 Crib operated from December 8 through December 21, 1953; during that time it
received 1 x 10° L (2.64 x 10° gal) of the 221-T Building first-cycle scavenged tributyl
phosphate supernatant wastes. This waste stream included 194,000 kg (428,000 1b) of
inorganic compounds. The above-ground piping was removed and the unit backfilled at
completion of waste discharge. The crib area was stabilized in May 1990 with a layer of
clean soil.

No unplanned releases are associated with this crib.
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2.3.3.5 216-T-19TF Crib and Tile Field. One of the larger cribs at T Plant, this unit is
located south of the 241-TX Tank Farm, 12.2 m (40 ft) west of Camden Avenue

(WHC 1991a). The crib and tile field are enclosed within a light chain barricade; the crib is
enclosed within a second, inner light chain barricade. The waste management unit is posted
with a sign indicating underground radioactive material. The inner cave-in potential area is
posted with surface contamination warning signs, as observed during a site visit in September
1991. The unit is a wooden structure, 3.7 x 3.7 m (12 x 12 ft) and a tile field 119 x 26 m
(390 x 85 ft), containing 120 m (394 ft) of 20.3 cm (8 in.) trunk line with ten 15.2 cm

(6 in.) pipe laterals branching at 45 degrees, perforated on the bottom and placed 7 m (23 ft)
below grade.

The 216-T-19TF Crib and Tile Field was used for disposal of liquid wastes from 1951
to 1980, the longest operational period of any T Plant crib. During this period, there were
brief (4 to 5 month) periods of inactivity due to temporary shutdowns of the 242-T
Evaporator and/or T Plant operations. In total, this crib received 4.55 x 10® L,

(1.2 x 10° gal) of liquid waste. A cave-in occurred in 1956, resulting in abandonment of the
crib until 1965 (WHC 1991a). After the cave-in, a bypass waste line directed to the tile field
was installed. Piping to this crib was routed through the 241-TX-153 Diversion Box and the
241-TX-302A and 241-TX-302B Catch Tanks (WHC 1991a). The line to the tile field was
blanked in 1980.

No unplanned releases are associated with this crib.

2.3.3.6 216-T-26 Crib. The 216-T-26 Crib is the northernmost crib of the 216-T-26, -27,
and -28 Crib series. It is located 61 m (200 ft) north of 22nd Street, east of the

241-TY Tank Farm (WHC 1991a). The 216-T-26 through -28 Cribs are currently fenced
within a light chain barricade with underground contamination warning placards, as observed
during a site visit in September 1991. A flush tank is located in the northeast corner of the
compound. Two small concrete pads, possibly truck unloading facilities, are located east of
the barricaded area. The 216-T-26 Crib consists of a 36 cm (14 in.) steel inlet pipe reducing
to a 25.4 cm (10 in.) steel pipe, 2.7 m (9 ft) below grade. This second pipe branches to four
20.3 cm (8 in.) steel pipes, each one extending to a vertical 1.2 m (4 ft) long, 1.2 m (4 ft)
diameter, open-end concrete sewer pipe. This piping lies in 2 9.1 x 9.1 m (30 x 30 ft)
rectangular concrete structure. A gravel fill of approximately 2.4 m (8 ft) is covered by

2.4 m (8 ft) of earth backfill.

The 216-T-26 Crib operated between August 1955 and November 1956. During that
period, it received first-cycle scavenged tributyl phosphate supernatant T Plant wastes
(WHC 1992b; Stenner et al. 1988). Ferrocyanide was used to settle the *’Cs before the
supernatent was discharged to the crib. The waste was first routed through the 241-TY-101,
-103, and -104 Single-Shell Tanks (WHC 1992a; WHC 1991a). The 216-T-26 Crib received
1.2 x 107 L (3.17 x 10° gal) of liquid mixed waste, including 2.37 x 10° kg (5.22 x 10° Ib) of
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ferrocyanide and other inorganic compounds. This unit was deactivated in 1956 by blanking
the line leading to the 216-T-26 and 216-T-28 Cribs, between the 241-TY Tank Farm and the
roadway.

2.3.3.7 216-T-27 Crib. This crib is located midway between the 216-T-26 and

216-T-28 Cribs (within the same radiation zone), 76.2 m (250 ft) north of 22nd Street and 61
m (200 ft) east of Camden Avenue (Maxfield 1979). Like the 216-T-26 Crib, the

216-T-27 Crib was constructed of steel pipes leading to vertical, open-ended sewer pipes, but
the piping is 2.4 m (8 ft) below grade and has an earthen backfill of 2.1 m (7 ft)

(WHC 1991a). The crib is enclosed within a light chain boundary and is posted with
underground contamination warning signs, as observed during a site visit in September 1991.

The 216-T-27 Crib operated for just over one month, from September through
November 1965. During this period, it received 300 Area laboratory wastes from the PNL
340 Building, via tank truck, and wastes from the 221-T Building via the 241-T-111 and -112
Single-Shell Tanks (WHC 1991a). The 216-T-27 Crib received 7.19 x 10° L. (1.9 x 108 gal)
of liquid containing 1,000 kg (2,203 Ib) of nitrate. The unit was removed from operation
when the radionuclide capacity was reached.

Diversion of wastes to this crib was initiated following breakthrough of strontium and
cesium to the groundwater under the 216-T-28 Crib. The PNL wastes routed to this crib
consisted of material generated during a period when a sudden increase (four orders of
magnitude) in radionuclide activity in the PNL wastes occurred. Each time waste was

pumped to the 216-T-27 Crib, groundwater samples taken near the 216-T-28 Crib increased
in radioactivity.

Given documented surface contamination at this waste management unit (strontium and
cesium), stabilization and remediation was performed in 1975 concomitant with the
216-T-26 Crib stabilization activities.

2.3.3.8 216-T-28 Crib. This crib, the southernmost of the 216-T-26, -27, and -28 Crib
series, is located 91.4 m (300 ft) north of 22nd Street and 61 m (200 ft) east of Camden
Avenue. The unit consists of a 36 cm (14 in.) steel inlet pipe reducing to a 25.4 cm (10 in.)
steel pipe, 2.4 m (8 ft) below grade. The pipe branches to four 20.3 cm (8 in.) steel pipes,
each one extending to a 1.2 m (4 ft) long by 1.2 m (4 ft) diameter, open-end concrete sewer
pipe. This structure rests in an excavation that is 4.6 m (15 ft) deep by 9.2 x 9.2 m

(30 x 30 ft). The excavation is filled with 2.4 m (8 ft) of gravel and 2.1 m (7 ft) of earth.
The crib is enclosed within a light chain barricade and is marked with underground
contamination warning signs, as observed during a site visit in September 1991.

The 216-T-28 Crib was active for six years, from February 1960 until February 1966

(WHC 1991a). Maxfield (1979) cites February 1966. During that time, it received
4.23 x 107 L (1.12 x 107 gal) of liquid mixed waste including 1,000 kg (2,203 1b) of nitrate.
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Waste constituents included steam condensate decontamination waste, miscellaneous effluent
from the 221-T Building, decontamination waste from the 2706-T Building, and 300 Area
laboratory waste from the 340 Building. The crib was deactivated when the prescribed
radionuclide capacity was reached. Deactivation consisted of blanking the pipeline to the
216-T-26 through 216-T-28 Crib series and the riser for 300 Area laboratory wastes.

Because of the radionuclide contamination of nearby surface vegetation, stabilization
and surface remediation were performed in 1975 along with stabilization activities at
216-T-26 and 216-T-27 Cribs (WHC 1991a).

2.3.3.9 216-T-29 Crib. The 216-T-29 Crib is an inactive waste management unit located
approximately 58 m (190 ft) east of the 221-T Building and 29 m (95 ft) west of Beloit
Avenue (Maxfield 1979). This crib is constructed of 60 vitrified clay pipes, 15.2 cm (6 in.)
in diameter, in a 30.5 x 14.6 m (100 x 48 ft) area. This unit operated between 1949 and
1964 and during that time received a total of 7.4 x 10* L (1.96 x 10* gal) of condensate
runoff from the 291-T Sand Filter. This waste is considered potentiaily acidic given the
presence of nitric acid (Stenner et al. 1988; Cramer 1987). The crib was deactivated when
the sand filter bypass water seal was removed, allowing the 221-T Building exhaust air to
flow directly to the 291-T-1 Stack (WHC 1991a).

No unplanned releases are associated with this crib.

2.3.3.10 216-T-31 French Drain. This drain is a registered underground injection well
located inside the 241-TX Tank Farm fence, 24.4 m (80 ft) west of Camden Avenue and
908.3 m (2,980 ft) southwest of the 221-T Building (WHC 1991a). The french drain is

surrounded by a chainlink fence and is posted with surface contamination warning signs, as
observed during a site visit in September 1991,

The unit was in operation from October 1954 to February 1962. This unit was
contaminated by steam condensate from a steam line blowout during efforts to unplug a
waste line in October 1959. The drain was replaced in 1959; contaminated gravel and soil
were removed and buried in the 200 West Area Dry Burial Ground. The waste management
unit was released from radiation zone status in February 1962.

2.3.3.11 216-T-32 Crib. The 216-T-32 Crib is located 6.2 m (250 ft) north of 23rd Street
and 228.6 m (750 ft) west of the 207-T Retention Basin within the confines of the

241-T Tank Farm (WHC 1991a). It consists of two wooden sumps, 3.7 x 3.7x 1.2 m

(12 x 12 x 4 ft) deep, placed 12.2 m (40 ft) apart (Maxfield 1979). The crib dimensions are
20.7x 4.3 x 7.9 m (68 x 14 x 26 ft) deep with a side slope of 1.5:1. The cribs were fed by
a single line leading from the 241-T-201 Single-Shell Tank. The crib is surrounded by a
light chain barricade, as observed during a site visit in September 1991.
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This crib operated between November 1946 and May 1952. During that time, it
received waste from the 224-T Building via the 241-T-201 Single-Shell Tank. The
216-T-32 Crib received 2.9 x 107 L (7.66 x 10° gal) of TRU-contaminated liquid waste
containing 2.62 x 10° kg (5.77 x 10° Ib) of inorganic compounds (WHC 1991a). The crib
was deactivated in May 1952 by blanking the line from the 241-T-201 Single-Shell Tank.

No unplanned releases are associated with this crib.

2.3.3.12 216-T-33 Crib. The 216-T-33 Crib is an inactive waste management unit located
approximately 76 m (250 ft) west of the 2706-T Building and 274 m (900 ft) north of 23rd
Street. The crib is surrounded by a light chain barricade and posted with underground
contamination warning signs, as observed during a site visit in September 1991. This unit
operated for approximately one month, between January and February 1963. During its brief
period of operation, the 216-T-33 Crib apparently received 1.9 x 10° L (5.02 x 10° gal) of
decontamination waste from the 2706-T Building. This waste stream consisted primarily of
sodium hydroxide (Cramer 1987). However, the amount of liquid that actually reached the
crib has been questioned by plant personnel who suspected that the line to the unit retained
all of the waste.

"The bottom of the crib is 9.1 m (30 ft) long, 1.5 m (5 ft) wide, and is 3.4 m (11 ft)
deep. The slope of the excavation is 1.5:1. The bottom 1.2 m (4 ft) of the excavation is
filled with washed gravel. A 20.3 cm (8 in.) perforated pipe 2.1 m (7 ft) below grade runs
the length of the unit. Its use was terminated when perforations in the tile line at the

discharge point to the unit became plugged. Sections of the tile line were removed and the
building effluent was rerouted to the 216-T-28 Crib via the 241-T-112 Single-Shell Tank in

the 241-T Tank Farm (WHC 1991a).
No surface contamination has been found at this crib (Maxfield 1979).
No unplanned releases are associated with this crib.

2.3.3.13 216-T-34 Crib. The 216-T-34 Crib is an inactive waste management unit located
about 457 m (1,500 ft) north of 23rd Street and 457 m (1,500 ft) west of Beloit Avenue
(Stenner et al. 1988). The crib is located in an excavation 61 m (200 ft) long, 9.1 m (30 ft)
wide, and 4.9 m (16 ft) deep. The unit has a side slope of 1.5:1. The dispersal system
consists of 128 m (420 ft) of perforated 20.3 cm (8 in.) line in a 4.6 x 59 m (15 x 195 ft)
rectangular structure with a 15.2 cm (6 in.) perforated line extending 15.2 m (50 ft) into the
unit, all 3.7 m (12.2 ft) below grade. A 1.5 m (5 ft) layer of washed gravel is in the
excavation, and the site has been backfilled. The crib is surrounded by a light chain
barricade and posted with underground contamination warning signs, as observed during a
site visiting in September 1991.
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The crib operated between May 1966 and March 1967 and during that time received .
1.73 x 107 L (4.57 x 10° gal) of 300 Area laboratory waste from the 340 Building. The
pipelines northwest of the unit were capped when the unit reached its prescribed radionuclide
disposal capacity and the discharge lines rerouted to the 216-T-35 Crib (WHC 1991a).

No unplanned releases are associated with this crib.

2.3.3.14 216-T-35 Crib. The 216-T-35 Crib is an inactive waste management unit located
463 m (1,520 ft) northwest of the 221-T Building and 417 m (1,368 ft) north of 23rd Street.
The dimensions of this unit are 137 x 3 x 4.6 m (450 x 10 x 15 ft) deep. The slope of the
excavation is 2:1. A perforated 15.2 cm (6 in.) distribution line 30.4 m (100 ft) long and a
parallel line 137 m (450 ft) long are placed 2.9 m (9.5 ft) below grade. These lines are
covered by 1.5 m (5 ft) of gravel and 1.4 m (4.5 ft) of backfill. The crib is surrounded by a
light chain barricade and posted with underground contamination warning signs, as observed
during a site visit in September 1991,

This unit, which operated between March 1967 and January 1968, received
5.72 x 10° L (1.51 x 10° gal) of 300 Area laboratory waste from the 340 Building (Stenner et
al. 1988). Low-level subsurface contamination of a small area near the unloading station has
been reported but surface contamination has not been documented (Fecht et al. 1977). The
surface of the 216-T-35 Crib was stabilized in July 1990 (Huckfeldt 1990).

No unplanned releases are associated with this crib.

2.3.3.15 216-T-36 Crib. This crib is located 12.2 m (40 ft) south of 23rd Street and
northwest of the 241-TY Tank Farm. The dimensions of this crib are 48.4 m (160 ft) long,
3 m (10 ft) wide, and 4.6 m (15 ft) deep. The slope of the excavation is 1:1. The dispersal
system consists of one 10.2 cm (4 in.) perforated pipe, 48.8 m (160 ft) long, lying
horizontally 3.4 m (11 ft) below grade. The crib is marked by a light chain barricade with
surface and underground contamination placards, as observed during a site visit in September
1991. Two vent pipes are located at the west end of the crib.

The 216-T-36 Crib operated between May 1967 and February 1968 and during that
time received 5.22 x 10° L (1.38 x 10° gal) of steam condensate, decontamination, and
miscellaneous waste from the 221-T and 221-U Buildings (WHC 1991a).

No unplanned releases are associated with this crib.

2.3.3.16 216-W-LWC Crib. Located about 76.2 m (250 ft) southeast of the

2724-W Building, the 216-W-LWC Crib is the only active crib within the T Plant Aggregate
Area. The unit consists of two independent crib structures (drain fields) with bottom
dimensions of 45.7 x 40.5 m (150 x 133 ft) for each. Each structure consists of a 20.3 cm
(8 in.) central distribution pipe running east to west 4.3 m (14 ft) below grade, from which
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six 10.2 cm (4 in.) perforated drain lines extend the length of the unit on both sides. The
drain lines run parallel to each other, 7 m (23 ft) apart. Beneath each lies a 1.5 m o ft)
deep rock-filled trench, giving the bottom a separated appearance. A 2.1 m (7 ft) layer of
gravel fill was backfilled over to grade. The side slope is 1.5:1.

Since the unit began operating in 1981, it has received 1.2 x 10° L (3.17 x 10° gal) of
process wastewater from the 2724-W and 2723-W Buildings (Brown et al. 1990). The crib
contains three distribution lincs marked by regularly spaced polyvinyl chloride risers.
Several vertical culvert-like steel pipes with ladder extensions are located at the west end of
the crib.

No unplanned releases are associated with this crib.

2.3.4 Reverse Wells

Reverse wells are buried or covered, encased drilled holes with the lower end
perforated or open to allow liquid to seep to the vadose zone. These units injected
wastewater into the vadose soil at depths greater than the cribs and french drains described in
the previous section. Reverse wells were generally constructed of steel or concrete pipe and
were either open or filled with gravel.

Reverse wells were used for the disposal of low-level liquid wastes in the early phases
of Hanford Site (including T Plant) operations, but proved unsatisfactory because they
plugged easily and introduced the waste into the vadose soil at or near the water table
(Brown and Ruppert 1950). Therefore, by 1954, all reverse wells at the Hanford Site had
been removed from service; associated wastes were re-routed to cribs and other types of
ground disposal units (Fecht et al, 1977).

Two reverse wells, 216-T-2 and 216-T-3, are located in the aggregate area as shown on
Figure 2-5. These units are described below.

2.3.4.1 216-T-2 Reverse Well. The 216-T-2 Reverse Well is an inactive waste
management unit located within 4.6 m (15 ft) of the southwest corner of the 222-T Building
(Maxfield 1979). The unit is a registered underground injection well. The well has a
diameter of 15.2 m (6 in.) and extends to a depth of 22.9 m (75 ft). The pipeline is blanked
at the well, which has been sprayed with concrete. The reverse well is marked with
underground contamination warning signs, as observed during a site visit in September 1991.
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The reverse well operated from 1945 to 1950. During that period, the reverse well .
received 6 x 10° L (1.59 x 10° gal) of decontamination sink waste and sample slurper waste

from the 222-T Building (Stenner et al. 1988; DOE 1988b). The pipeline is blanked at the

well, which has been sprayed with concrete.

No unplanned releases are associated with the well,

2.3.4.2 216-T-3 Reverse Well. The 216-T-3 Reverse Well is an inactive waste
management unit located 45.7 m (150 ft) north of 23rd Street between the 241-T-361 Settling
Tank and the 216-T-6 Crib (Maxfield 1979; Stenner et al. 1988). The 216-T-3 Reverse Well
consists of a 0.6 m (2 ft) high, stubbed steel pipe with a gauge at the tap. The reverse well
is 62.8 m (206 ft) deep with a diameter of 0.25 m (10 in.). A light chain barricade
surrounds the well, which is posted with surface and underground contamination signs, as
observed during a site visit in September 1991.

The well operated for only one year (1945-1946). This reverse well received
1.13 x 10" L (2.99 x 107 gal) of cell drainage from the 221-T Building (via Tank 5-6), as
well as overflow from the 241-T-361 Settling Tank containing 224-T Building wastes, In
August 1975, the above-ground piping was removed, all sinkholes filled, and the ground
surface decontaminated and leveled (Maxfield 1979).

No unplanned releases are associated with the well.

2,3.5 Ponds, Ditches, and Trenches

The ponds, ditches, and trenches in the aggregate area were designed to percolate
wastewater into the soil column. These units are shown on Figure 2-8. The 216-T-4(A/B)
Pond was at the center of this disposal system and was fed by ditches that originated at the
various waste generation facilities. In this report, the 216-T-4 Pond and the ditches which
transferred wastewater to it are collectively called the 216-T-4 Pond. Generally, low-level
liquid waste was disposed of into the pond system, and no attempt was made to isolate the
wastewater from the open air. The following sections describe the 216-T-4 Pond and its
associated ditches. Trenches and the 200-W Powerhouse Pond are also described.

Table 2-1 lists salient features of each disposal facility. Tables 2-2 and 2-3 summarize
waste quantities received by each unit for radionuclide and chemical wastes, respectively.

2.3.5.1 Ponds. This pond system includes one pond (216-T-4A/4B) and three ditches as
shown on Figure 2-8. These units were designed to percolate wastewater or effluent into the
soil column.
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Ponds are bodies of water enclosed in a natural or diked surface depression used for
the disposal of high-volume, low-level liquid effluent and designed to promote percolation of
the liquid effluent. As the liquid infiltrated into the ground, many of the radionuclides were
absorbed and concentrated by the upper soil layer. Pond bottoms were covered with clean
soil and stabilized after deactivation to prevent the dispersal of radionuclides by wind erosion
(Stenner et al. 1988).

2.3.5.1.1 216-T-4A Pond. This L-shaped shallow pond covers 6.5 hectares
(16 acres) and is located in the northwest corner of the aggregate area (WHC 1991a).

The pond received 4.25 x 10" L (1.12 x 10" gal) of liquid between November 1944
and May 1972, before it was backfilled. A number of leaks in the 221-T Building resulted
in the historical release of radionuclide contamination to this pond. Radiation readings taken
along the shoreline after the shutdown the of 221-T Building ranged from 2,000 to
15,000 ct/min (WHC 1991a). The unit was stabilized in 1972 by backfilling. In 1973, 15 to
23 em (6 to 9 in.) of soil were removed from the entire bottom surface of the unit and placed
in the 218-W-2A Burial Ground. The pond was then covered with clean soil. In 1975, the
bottom of the pond was seeded with grass to stabilize the soil.

2.3.5.1.2 216-T-4B Pond. This pond was constructed in 1972, 61 m (200 ft) east of
the older T-4A Pond. Though considered active, the pond has not received effluents for
many years. The 216-T-4B Pond is a 0.6 hectare (1.5-acre) waste management unit
(536 m [1,760 ] long and 2.4 m [8 ft] wide) ranging from 0.9 to 1.8 m (3 to 6 ft) deep

(WHC 1991a). The pond is fed by the 216-T-4-2 Ditch. It is separated from the 216-T-4A
Pond by an earthen dike 396.2 m (1,300 ft) long with an average height of 0.5 m (1.5 ft).

The pond was constructed in May 1972 and was designed to receive steam condensate
and condenser cooling water from the 242-T Evaporator and nonradioactive wastewater from
the 221-T Building air conditioning filter units and floor drains. However, flow into the
ditch is currently low, and liquid does not reach the pond. The pond has been considered
dry since 1977,

The unit contains 24,000 m* (31,000 yd®) of contaminated soil. The radionuclide
inventories for 216-T-4A and 216-T-4B Ponds are reported together as one waste
management unit under the designation of 216-T-4 (WHC 1991a).

2.3.5.1.3 200-W Powerhouse Pond. This active waste management unit is located
18.3 m (60 ft) south of the 241-TX-155 Diversion Box. Water treatment and steam
production wastes are received by the pond. The powerhouse effluent consists mainly of
cooling water, basin flush water, water softener backflush, and boiler blowdown
(WHC 1991a). The pond is comprised of two 61 x 15.2 x 4.6 m (200 x 50 x 15 ft)
rectangular basins separated by a narrow concrete channel. The slopes are stabilized with
cobbles; little standing water is present in the basins. Four pipes open at the north headwall
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discharge approximately 37.9 L/min (10 gal/min) into the north basin. In September, the .
pond was cleaned with a crane and the spoil dumped on the northwest side, near the
241-TX-152 and -155 Diversion Boxes. The unit is currently not marked or posted.

2.3.5.2 Ditches. Ditches are long, narrow, unlined excavations that percolate effluent into
the soil column. Ditches were used for conveying large volumes of liquid to a pond. Both
ponds are surrounded by a light chain barricade with surface and contamination warning
signs, as observed during a site visit in September 1991.

2.3.5.2.1 216-T-1 Ditch. This is an active waste management unit. The headwall is
located approximately 24.4 m (80 ft) north of the 221-T Building. The ditch is 556 x 0.9 m
(1,825 x 3 ft), with a depth of 3.3 m (10 ft). The ditch is fed by two below-grade pipes that
discharge at the headwall. From November 1944 until June 1956 (Maxfield 1979 states
January 1964), the ditch received miscellaneous waste from pilot plant experimental work,
intermittent decontamination waste, and waste from the head end of the 221-T Building.
Production operations at the 221-T Building were shut down in 1956 and the ditch remained
inactive from June 1956 through January 1964 after which it started receiving cooling water
from the blowdown vessel in the 221-T Building and miscellaneous waste from PNL head
end operations in the 221-T Building (WHC 1991a). Since June 1970 the unit has been
receiving the condensate from steam-heated radiators at the head-end of the 221-T Building
(WHC 1991a). This ditch currently receives 4 to 8 L/min (1 to 2 gal/min) from the T Plant
head-end and wets probably not more than 3.1 to 4.6 m (10 to 15 ft) of the ditch (judging by
the amount of vegetation growing through tumbleweeds in the ditch).

Since 1977, the waste management unit had received nonradioactive sodium hydroxide
wastewater solution (less than 3,800 L/month [1,000 gal/month]) from the Hanford
Environmental Development Laboratory. However, laboratory activities have been
suspended and there are currently no sodium hydroxide waste solutions discharged. Thick
growth of surface vegetation in the ditch is considered to prevent the contaminated soil along
the bottom of the ditch from becoming airborne (Maxfield 1979).

The ditch is currently barricaded by a light chain and surface contamination markings
were posted (see Appendix A). The bottom of the ditch is covered with Russian thistle and
the banks are heavily vegetated. The ditch is currently enclosed within a light chain
boundary and is marked with surface contamination warning signs, as observed during a site
visit in September 1991.

2.3.5.2.2 216-T-4-1D Ditch. The ditch begins 231.6 m (760 ft) north of 23rd Street,
741.3 m (2,432 ft) west of the 221-T Building at a headwall and 182.9 m (600 ft) northwest
of the 207-T Retention Basin. The dimensions are approximately 259 x 2.4 x 1.2 m (850 x
8 x 4 ft) deep (WHC 1991a). This ditch was active from November 1944 until May 1972
when the 216-T-4-2 Ditch replaced it. The ditch conveys wastewater from the
221-T Building and the 207-T Retention Basin to the 216-T-4 Pond (Maxfield 1979).
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The waste management unit received 4.25 x 10'° L (1.12 x 10 gal) of process cooling
water and steam condensate from the 221-T Building and 242-T Evaporator (Maxfield 1979).
Until September 1951, it received process cooling water from the 221-T and 224-T Buildings
via the 207-T Retention Basin, and steam condensate from the 221-T Building. From
September 1951 until July 1955, it also received condenser cooling water and steam
condensate from the 242-T Evaporator. From July 1955 until August 1956 the unit received
the same type of waste as before September 1951. From August 1956 until June 1957 the
site received steam condensate from 221-T Building. The unit was on standby from June
1957 to July 1964. From July 1964 until December 1965 it carried decontamination waste
from the 2706-T Building and condenser cooling water from Building 242-T. From
November 1970 to its closure in May 1972, it only carried cooling water from the
242-T Building (WHC 1991a).

The bottom of the ditch was contaminated to a maximum of 20,000 ct/min, and was
greatly overgrown with plants and trees. The berm from the replacement 216-T-4-2 Ditch
was used to cover this ditch. The total plutonium present in the ditch is estimated to be
1.41 g (3.1 x 10® Ib) (WHC 1991a). Radionuclide inventory is included in the 216-T-4A
Pond inventory.

2.3.5.2.3 216-T-4-2 Ditch. This active ditch was constructed to replace the
216-T-4-1D Ditch. It begins at the outfall of the pipe from the 207-T Retention Basin, which
is approximately 183 m (600 ft) northwest of the basin. The first 15.2 m (50 ft) of this ditch
is common with the older 216-T-4-1D Ditch (WHC 1991a). The ditch was constructed in
May 1972, and is still active. It receives both steam condensate and condenser cooling water
from the 242-T Evaporator and nonradioactive wastewater from the 221-T Building air
conditioning filter units, steam condensate, compressor cooling water discharge, and floor

drains.

A radiation survey conducted in January 1978 showed the ditch to be free of
radioactivity except for the first 15.2 m (50 ft), the portion that coincided with the old ditch.
This ditch is rarely wet for more than 91.4 m (300 ft) of its length. The ditch is surrounded
by a light chain barricade and is posted with surface contamination warning signs, as
observed during a site visit in September 1991, Radionuclide inventory is included in the
216-T-4A Pond inventory.

2.3.5.3 Trenches. Trenches are long, narrow, unlined shallow excavations, usually about
3 m (10 ft) deep. Trenches were used for the disposal of limited quantities of liquid and/or
solid (sludge) wastes and were backfilled after use (WHC 1991a). The T Plant Aggregate
Area includes 16 trenches, described below. ' ‘

2.3.5.3.1 216-T-5 Trench. This waste management unit is located 91.4 m (300 ft)

north of 23rd Street and 305 m (1,000 ft) west of the 207-T Retention Basin. The trench is
west of the 216-T-32 Crib and north of the 216-T-7TF Crib and Tile Field (WHC 1991a).
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The trench is 15.2 x 3 x 3.7 m (50 x 10 x 12 ft). It is enclosed within two series of light
chain barricades that also enclose the 216-T-7TF Crib and Tile Field, as observed during a
site visit in September 1991,

In 1955, this trench received a total of 2.6 x 10° L (6.87 x 10° gal) of second-cycle
supernatant waste from the 221-T Building via the 241-T-112 Single-Shell Tank. The waste
included 3.45 x 10° kg (7.6 x 10° 1b) of inorganic compounds (WHC 1991a). The trench
was a specific retention trench, and was taken out of service shortly after operations began
(less than one month) when the prescribed liquid waste volume was attained. When
deactivated, the above-ground piping was removed and the trench was backfilled.

No unplanned releases are associated with this trench.

2.3.5.3.2 216-T-9, 216-T-10, and 216-T-11 Trenches. These trenches are inactive
waste management units located about 186 m (610 ft) west of the 221-T Building (Maxfield
1979). These trenches are 15.2 x 3 x 1.8 m (50 x 10 x 6 ft).

From 1951 to 1954, these trenches received heavy equipment and vehicle
decontamination waste. No reference stating the amount of waste received by these trenches
was found. In 1954, the trenches were backfilled and decontamination operations were
transferred to the 216-T-13 Trench. The trenches were exhumed in May 1972 and released
from radiation zone status. No radionuclide or chemical contamination has been documented
for these trenches. These trenches are not currently marked or posted, as observed during a
site visit in September 1991.

2.3.5.3.3 Trench 216-T-12. The 216-T-12 Trench is an inactive waste management
unit Jocated about 91.4 m (300 ft) north of 23rd Street and 548.6 m (1,800 ft) west of the
224-T Building (Maxfield 1979). This trench is 4.6 x 3 x 2.4 m (15 x 10 x 8 ft).

The unit operated for less than one month in 1954. During that time, it received
5 x 10° L (1.32 x 10° gal) of contaminated slurry from the 207-T Retention Basin (Stenner et
al. 1988). The unit was deactivated upon completion of the retention basin sludge removal
efforts, and backfilled with clean soil (Maxfield 1979). This trench is enclosed within a light
chain barricade that surrounds the 207-T Retention Basin and the 216-T-14 through -17
Trenches; its location is posted with surface contamination warning signs, as observed during
a site visit in September 1991.

No unplanned releases are associated with this trench.
2.3.5.3.4 216-T-13 Trench. The trench is located 853.4 m (2,800 ft) southwest of
the 221-T Building and 69.5 m (228 ft) south of 23rd Street, approximately 45.7 m (150 ft)

north of the 241-T Tank Farm (WHC 1991a). The trench dimensions were 6.1 x 6.1 x
24.4 m (20 x 20 x 80 ft). This trench was excavated in April 1972 and 3 m® (4 yd®) of soil
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were then sent and buried in the 200 West Area Burial Grounds. This trench is not currently
marked or posted, as observed during a site visit in September 1991,

The 216-T-13 Trench received an unknown volume of liquid mixed waste from vehicle
decontamination between June 1954 and June 1964.

No unplanned releases are associated with this trench.

2.3.5.3.5 216-T-14, 216-T-15, 216-T-16, and 216-T-17 Trenches. These trenches
are inactive waste management units located approximately 610 m (2,000 ft) west of the
224-T Building and 45.7 m (150 ft) north of the 207-T Retention Basin (Maxfield 1979).
These trenches are 83.8 x 3 x 3 m (275 x 10 x 10 ft) and all received first cycle supernatant
waste from the 221-T Building via 241-T Tank Farm tanks (241-T-104, -105 and -106). The
216-T-14, -15, and -16 Trenches each received 10° L (2.64 x 10° gal) of liquid wastes; the
216-T-17 Trench received 7.85 x 10° L (2.07 x 10° gal) of the first cycle supernatant waste
from the 221-T Building via the 241-T-104, -105, and -106 Single-Shell Tanks in the
241-T Tank Farm.

These trenches operated for less than one year in 1954. The trenches were deactivated
after they reached the prescribed liquid waste volume for their specific retention capacity.
The above-ground piping was removed and the units backfilled (Maxfield 1979). The
trenches are enclosed within a light chain barricade and identified by labelled concrete posts.
Surface contamination warning signs and plastic radiation flags are posted in an area

approximately 61 m (200 ft) east of the trenches across the railroad tracks, as observed
during a site visit in September 1991,

2.3.5.3.6 216-T-20 Trench. This trench is located 228.6 m (750 ft) east of Camden
Avenue and 228.6 m (750 ft) south of 22nd Street. This trenchis3 x3 x 1.2 m (10x 10x
4 ft).

It was excavated in November 1952 to receive contaminated nitric acid from the
241-TX-155 Diversion Box. It was deactivated the same month by backfilling and removing
the above-ground piping. While active, this trench received 1.89 x 10* L (4.99 x 10° gal) of
contaminated nitric acid containing 1,500 kg (3,304 1b) of nitrate (WHC 1991a).

One additional alias not included for the 216-T-20 Trench is the contaminated acid pit
(WHC 1991a). The trench is presently not marked or posted, although an undated aerial
photo shows an area east of the 241-TX-155 Diversion Box that may represent the trench, as
observed during a site visit in September 1991, -

2.3.5.3.7 216-T-21, 216-T-22, 216-T-23, and 216-T-24 Trenches. This group of

trenches is located 76.2 m (250 ft) west of the 241-TX Tank Farm. These units are specific
retention trenches, and received 5.0 x 10°L (4.6 x 10° L, 1.53 x 10°L, 1.48 x 10°L, 1.53 x
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10° L, respectively) of first-cycle supernatant waste from the 221-T Building via the
241-TX-109, -110, and -111 Single-Shell Tanks. Each trench is 73.2x3x3 m (240x 10 x
10 fi). The trenches were in operation in 1954,

The above-ground piping to the trenches was removed and the trenches backfilled when
the specific retention capacity was reached. In September 1969, thistles growing above the
216-T-21 and 216-T-24 Trenches were found to be contaminated. Herbicides were applied
to trench soils in May 1970. Since the appearance of new growth, radionuclide
contamination of surface vegetation has not been detected (WHC 1991a). In addition,
elevated gamma scintiilation readings was not detected in Well 299-W15-81, located west of
the 216-T-22 Crib (Fecht et al. 1977). This trench series is marked by concrete posts and
posted with underground contamination warning signs; however, individual trenches are not
identified, as observed during a site visit in September 1991.

2.3.5.3.8 216-T-25 Trench. This trench, located due north of the 216-T-21 through
-24 Trenches, was active during September 1954 (WHC 1991a). The trench is 54.9x 3 x
3 m (180 x 10 x 10 ft). The trench received first-cycle evaporator bottoms consisting of
sludge from 242-T Building first-cycle condensed wastes (WHC 1992a). The trench received
3 x 10° L (7.92 x 10° gal) of liquid mixed waste containing radionuclides and 2.93 x 10° kg
(6.45 x 10° 1b) of inorganic compounds. Radionuclides included *’Cs, Ru, *Sr, ®Co,
81, and plutonium.

The above-ground piping was removed and the trench was backfilled when the waste
management unit was deactivated (WHC 1991a). The trench is fenced within the same area
as the 216-T-21 through -24 Trenches. This trench is marked by a concrete post, as

observed during a site visit in September 1991. Portions of a concrete pad are visible
northeast of the trench.

2.3.6 Septic Tanks and Associated Drain Fields

The location of the septic tanks and drain fields are shown on Figure 2-9. The T Plant
Aggregate Area contains six septic tanks, described as follows.

2.3.6.1 2607-W1 Septic Tank and Drain Field. This active septic tank and associated
drain field is located southeast of the 241-TX Tank Farm. This septic system has operated
since 1944 and accepts sanitary wastewater and sewage at an estimated rate of 18,300 L/day
(4,831 gal/day) (Cramer 1987). The septic tank structure is composed of a concrete pad
with two manholes 1.5 m (5 ft) apart on the west side and one manhole on the east side,
approximately 4.6 m (15 ft) from the other two. The drain field has dimensions of 30.5 x
22.9 x 1.8 m (100 x 75 x 6 ft) and is located approximately 15.3 m (50 ft) southeast of the
septic tank, across Bridgeport Avenue. No information is available on known or suspected
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contamination at this unit. The septic tank is surrounded by a light chain barricade with no
radiation warning signs, as observed during a site visit in September 1991.

2.3.6.2 2607-W2 Septic Tank and Drain Field. This active septic tank and drain field are
located southwest of the main 200 West Area guard gate. This septic system has operated
since 1980 and accepts wastewater and sewage at an estimated rate of 10,200 L/day

(2,693 gal/day) (Cramer 1987). The septic tank has a concrete pad with three square iron
plates covering holes. The plates have rusted through and liquid is visible below. The drain
field is 18.3 x 9.2 x 2.4 m (60 x 30 x 8 ft) and is located about 9.2 m (30 ft) southwest of
the septic tank. The septic tank is surrounded by a light chain barricade with no radiation
warning signs, as observed during a site visit in September 1991.

2.3.6.3 2607-W3 Septic Tank and Drain Field. The 2607-W3 Septic Tank is an active
waste management unit that has operated since 1944. It is located southwest of the

221-T Building. This unit includes a drain field. The drain field is 3.8 m (12.5 ft) deep and
constructed of reinforced concrete. The tile field is constructed of 10.2 cm (4 in.) vitrified
clay pipe. The laterals are open jointed and spaced 2.4 m (8 ft) apart. The drain field has
an area of 6.4 x 2.7 m (21 x 9 ft). This tank accepts sanitary wastewater and sewage and
includes a drain field; the estimated rate of waste received is 14,200 L/day (3,749 gal/day)
(Cramer 1987). The eastern most access port is posted with a radioactive material warning
sign, as observed during a site visit in September 1991,

2.3.6.4 2607-W4 Septic Tank and Drain Field, The 2607-W4 Septic Tank is an active
waste management unit operating since 1944, and is located northwest of the 221-T Building.
This tank accepts wastewater and sewage and includes a drain field 3.1 x 9.2 x 0.9 m (10 x
30 x 3 ft). The estimated rate of waste received is 10,600 L/day (2,799 gal/day)

(Cramer 1987). This septic tank is surrounded by a light chain barricade and is marked with
surface contamination warning signs, as observed during a site visit in September 1991.

- 2.3.6.5 2607-WT Septic Tank and Drain Field. Located east of the evaporator between

the 241-TX and 241-TY Tank Farms, this active sanitary wastewater and sewage septic tank
receives approximately 20 L/day (5 gal/day) of waste. This unit began operating in 1952 and
is connected to a sanitary tile field (WHC 1991a). During a previous site visit, neither the
septic tank nor the drain field could be identified from outside the chain link fence barrier
(see Appendix A, Table A.2.4). Based on available drawings, the septic tank is apparently
located inside the 241-T-601 Building. This septic tank is surrounded by a chain link fence
and is marked with surface contamination warning signs, as observed during a site visit in
September 1991.

2.3.6.6 2607-WTX Septic Tank and Drain Field. This is an active septic tank (operating
since 1950) located in the southwest corner of the 241-TX Tank Farm. This unit receives
sanitary wastewater and sewage ‘at a rate of 740 L/day (195 gal/day) and is connected to a
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sanitary tile field (WHC 1991a). This septic tank is surrounded by a chain link fence and is
marked with surface contamination warning signs, as observed during a site visit in
September 1991.

2.3.7 Transfer Facilities, Diversion Boxes, and Pipelines

High-level waste transfer lines (also referred to as process lines) connect the major
processing facilities with each other and with the various waste disposal and storage
facilities. Most high-level waste transfer lines are 7.6 cm (3 in.) diameter stainless steel
pipes with welded joints. These lines are generally enclosed in steel reinforced concrete
encasements and are set below grade. The major process lines in the T Plant Aggregate
Area are shown on Figure 2-10 and Plate 1. The high-level waste pipelines are not waste
management units according to the Tri-Party Agreement and they will be addressed in detail
under the Decommissioning and RCRA Closure Program. However, a limited study is
proposed as part of T Plant past-practice investigations (see Section 8.3.3.8) to determine if
the lines are leaking and if they have contaminated the surrounding soil.

Transfer lines to liquid effluent disposal facilities (e.g., cribs) were constructed of a
variety of materials including vitreous clay and galvanized metal. For the purpose of the
AAMS, these transfer lines are considered part of the waste management unit into which they
discharged and will be investigated as part of their respective units.

Diversion boxes house the switching facilities where waste can be routed from one
process line to another. They are concrete boxes that were designed to contain any waste
that leaks from the high-level waste transfer line connections. The diversion boxes generally
drain by gravity to nearby catch tanks where any spilled waste is stored. There are 15
diversion boxes in the T Plant Aggregate Area, one of which is not listed in the Tri-Party
Agreement. These units are shown on Figure 2-11 and described below.

2.3.7.1 241-T-151 Diversion Box. This diversion box, located west of the 241-T-110
Single-Shell Tank and 241-T-153 Diversion Box and northeast of the 241-T-152 Diversion
Box, was active from 1944 to 1980. This reinforced concrete structure interconnects the
241-T-153 Diversion Box, the 241-U-151 Diversion Box, 221-T Building, 241-T-301 Catch
Tank, and the 241-T Tank Farm. This unit was used for the transfer of waste solutions from
processing and decontamination operations. The diversion box is cordoned off by a chain
link fence, as observed during a site visit in September 1991.

2.3.7.2 241-T-152 Diversion Box. This diversion box was active from 1944 to 1983 and is

located southwest of the 207-T Retention Basin, just north of 23rd Street. The 241-T-152
Diversion Box is associated with the 241-T Tank Farm and the 241-T-301 Catch Tank, and
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interconnects the 241-T-153, 241-TX-153, 241-TX-155 Diversion Boxes and the
221-T Building. The diversion box is cordoned off by a chain link fence, as observed during
a site visit in September 1991.

2.3.7.3 241-T-153 Diversion Box. This diversion box is currently inactive; the dates of its
operation are unknown. It is located within the 241-T Tank Farm, east of the 241-T-110
Single-Shell Tank. This diversion box interconnects the 241-TX-153 and 241-T-155
Diversion Boxes and the 221-T Building. This diversion box drains to the 241-T-301 Catch
Tank. The diversion box is cordoned off by a chain-link fence, as observed during a site
visit in September 1991,

2.3.7.4 241-T-252 Diversion Box. This inactive waste management unit operated from
1944 to September 1983. It is located within the 241-T Tank Farm, just north of 23rd Street
and southwest of the 241-T-112 Single-Shell Tank. The 241-T-252 Diversion Box
interconnects the 241-T-153 Diversion Box, the 221-T Building, and the 241-T Tank Farm
(WHC 1991a). This diversion box drains to the 241-T-301 Catch Tank. The diversion box
is cordoned off by a chain link fence, as observed during a site visit in September 1991.

2.3.7.5 241-TR-152 Diversion Box. This inactive waste management unit operated from
1944 to November 1980. It is located just east of the 241-T-104 Single-Shell Tank. The
241-TR-152 Diversion Box interconnects the 241-TR-153 Diversion Box, 241-TXR-151
Diversion Box, and the 241-T Tank Farm (WHC 1991a). This diversion box drains to the
241-T-101 Single-Shell Tank. The diversion box is cordoned off with a chain link fence and
posted with surface contamination warning signs, as observed during a site visit in
September 1991.

2.3.7.6 241-TR-153 Diversion Box. This inactive unit operated from 1944 until November
1983. It is located just east of the 241-T-107 Single-Shell Tank. The 241-TR-153 is
associated with the 241-T Tank Farm, and interconnects the 241-TR-152 and 241-TXR-151
Diversion Boxes (WHC 1991a). This diversion box drains to the 241-T-102 Single-Shell
Tank. The diversion box is cordoned off with a chain link fence and posted with surface
contamination warning signs, as observed during a site visit in September 1991.

2.3.7.7 241-TX-152 Diversion Box. This active waste management unit has operated since
1949 and is located within the 241-TX Tank Farm. A review of the 200 West facility
drawings failed to provide construction details for this diversion box. A structure was
located at the coordinates given in WHC (1991a). Research will be required to verify this
structure is the diversion box. The 241-TX-152 Diversion Box is reported to be associated
with the 241-TX Tank Farm (WHC 1991a). Based on available information, this diversion
box is surrounded by a light chain barricade and posted with surface contamination warning
signs, as observed during a site visit in September 1991 (WHC 1991a).
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2.3.7.8 241-TX-153 Diversion Box. This inactive waste management unit operated from
1949 to July 1982. It is located west of Camden Avenue within the 241-TX Tank Farm and
southeast of the 241-TX-101 Single-Shell Tank. The 241-TX-153 Diversion Box
interconnects the 241-TX-155 Diversion Box and the 241-TX Tank Farm, and is associated
with 241-TX-302A Catch Tanks.

One known unplanned release (UPR-200-W-126) has occurred from this Diversion
Box. This release occurred on May 8, 1975 when a pipefitter removed old gaskets from the
diversion box for replacement and placed them in a plastic bag. The diversion box is
surrounded by a chain-link fence and is posted with surface contamination warning signs, as
observed during a site visit in September 1991.

2.3.7.9 241-TX-154 Diversion Box. This active unit has operated since 1949 and is located
within the 241-TX Tank Farm. The 241-TX-154 Diversion Box is associated with the
241-TX-302C Catch Tank and the 241-TX Tank Farm (WHC 1991a). The diversion box is
surrounded by a light chain barricade and is posted with surface and underground
contamination warning signs, as observed during a site visit in September 1991,

Three unplanned releases, UPR-200-W-21, UPR-200-W-40, and UPR-200-W-160, are
associated with this site. These releases are discussed in Section 2.3.2.8 and summarized in
Table 2-6.

2.3.7.10 241-TX-155 Diversion Box. This inactive waste management unit operated from
1949 to December 1980. It is located east of the 241-TX Tank Farm. The 241-TX-155
Diversion Box is interconnected with the 241-TX-302B Catch Tank and the 241-T, 241-TX,
and 241-TY Tank Farms.

Two unplanned releases (UPR-200-W-5 and UPR-200-W-28) are known to have
occurred from this diversion box. Unplanned Release UPR-200-W-5 occurred in 1950 on the
hillside west of the 216-T-20 Trench when overflow from the diversion box contaminated the
soil. The area was removed from radiation zone status in December 1970. Unplanned
Release UPR-200-W-28 occurred in the spring of 1954 and resulted from a leak in a jumper
in the diversion box. The leak covered a 9.2 x 30.5 m (30 x 100 ft) area west of the
diversion box; the area was covered with clean soil (WHC 1991a). The diversion box is
surrounded by a light chain barricade and is posted with surface contamination warning
signs, as observed during a site visit in September 1991.

2.3.7.11 241-TXR-151 Diversion Box. This diversion box is not listed in the Tri-Party
Agreement or the WIDS inventory sheets (WHC 1991a). It is located in the 241-TX Tank
Farm approximately 30 m (150 ft) north of 20th Street and 100 m {300 ft) west of Camden
Avenue. This diversion box interconnects the 241-TR-152 and 241-TR-153 Diversion Boxes
and drains to the 244-TXR Vault.
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2.3.7.12 241-TXR-152 Diversion Box. This inactive diversion box operated from 1949 to
August 1980. It is located within and associated with the 241-TX Tank Farm (WHC 1991a).
This diversion box drains to the 241-TX-101 Single-Shell Tank. The diversion box is
surrounded by a chain link fence and is posted with surface contamination warning signs, as
observed during a site visit in September 1991,

2.3.7.13 241-TXR-153 Diversion Box. This inactive unit operated from 1949 to December
1980. It is associated with the 241-TX Tank Farm (WHC 1991a). This diversion box drains
to the 241-TX-105 Single-Shell Tank. The diversion box is surrounded by a chain link fence
and is posted with surface contamination warning signs, as observed during a site visit in
September 1991.

2.3.7.14 241-TY-153 Diversion Box. This inactive waste management unit operated from
1953 to May 1981. It is located within the 241-TY Tank Farm, approximately 21.4 m

(70 ft) north of the 242-T Evaporator Building. The 241-TY-153 Diversion Box is
associated with the 241-TY Tank Farm and the 241-TY-302-A Catch Tank, and interconnects
the 241-TX-153 and 241-TX-155 Diversion Boxes and the 241-TY Tank Farm

(WHC 1991a). The diversion box is surrounded by a chain link fence and is posted with
surface contamination warning signs, as observed during a site visit in September 1991.

2.3.7.15 242-T-151 Diversion Box. The dates of operation of this inactive waste
management unit are not known. It is located southeast of the 241-TX-116 Single-Shell
Tank. The 242-T-151 Diversion Box interconnects the 241-TX-113, -114, -116, and -117
Single-Shell Tanks, 241-T-153 Diversion Box, and the 242-T Evaporator (WHC 1991a).
The diversion box is surrounded by a chain-link fence and is posted with surface
contamination warning signs, as observed during a site visit in September 1991.

2.3.8 Basins

Basins are generally rubber-lined, open, settling ponds where wastewater was held
before overflowing into a ditch. For discussion purposes, basins are considered to be waste
management units that provide temporary storage for either solid or liquid wastes. One basin
falls under this category for the T Plant Aggregate Area and is described below. The
location of this basin is shown in Figure 2-12.

2.3.8.1 207-T Retention Basin. This basin is an active waste management unit
approximately 458 m (1,500 ft) west of the 221-T Building and 61 m (200 ft) north of 23rd
Street. The unit is a 75 x 37.5 x 2 m (246 x 123 x 6.5 ft) deep, concrete retention basin
with inlet and outlet structures on the east and west sides (WHC 1991a). It is divided by a
concrete spillway into northern and southern halves. A 1,829 m (6,000 ft) long vitrified clay
pipe approximately 0.6 m (2 ft) in diameter conveys waste to the basin.
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The waste management unit was constructed in 1944 to receive low-level wastes prior
to discharge to the 216-T-4-2 Ditch. It receives T Plant process cooling and ventilation
steam condensate. From construction completion to the 1950’s, the unit received process
cooling water from equipment jackets in the 221-T and 224-T Buildings. From the early
1950°s to 1955, from 1965 to the late 1960°s, and from 1973 to 1976, the basin received the
above process cooling water and 242-T Evaporator cooling water. Since 1976, the unit has
received intermittent flow from the 221-T, 221-TA, and 224-T Buildings (WHC 1991a).

The studge and sand at the basin bottom have low-level mixed fission products; the soil
surrounding the basin is generaily contaminated with low-level beta-gamma activity resulting
from particulate fallout associated with unloading incidents involving wastes trucked in from
the 241-T Tank Farm. The basin was periodically cleaned out in the 1950°s through the
early 1960’s by removing the sludge and blown-in sand and burying it in scooped out holes
2.4 t0 3.1 m (8 to 10 ft) deep along the east side of the basins. The buried sludge was
covered with 0.92 to 1.2 m (3 to 4 ft) of soil. There may be three or four such holes in
addition to the listed 216-T-12 Trench. ’

On September 12, 1985, 1,893 L (500 gal) of solution containing 99.4 kg (219 1b) of
sodium hydroxide was released to the basins. After six hours of continued condensate
discharge, the pH lowered from 12.5 to 7.67, and no further action was taken (WHC 1991a).
Currently, the basin is enclosed with a light chain barricade that extends east to the 216-T-14
through -17 Trenches, and north of the 241-T Tank Farm.

2.3.9 Burial Sites

The T Plant Aggregate Area contains two types of burial grounds, the 200-W
Powerhouse ash-related waste management units and the 218-W-8 Burial Ground vaults. The
200-W Powerhouse has two ash-related waste management units called the 200-W Ash
Disposal Basin and the 200-W Powerhouse Ash Pit. Each of these waste management units
serves a separate function. In addition, the 200-W Ash Disposal Basin is associated with two
other waste management units, the 200-W Ash Pit Demolition Site and the 200-W Burning
Pit . The 200-W Ash Pit Demolition Site is included in the Tri-Party Agreement as an active
TSD. The 218-W-8 Burial Ground was used for the disposal of radioactive laboratory
process wastes. The locations of these units are shown in Figure 2-13.

2.3.9.1 200-W Ash Disposal Basin. The ash disposal basin is an active waste management
unit located northeast of the 221-U Building. 1t is a large, irregularly-shaped excavation.
The southeast corner appears to be an area where soil has been removed to be used as fill
material at other units. The other slopes are low angle and are vegetated. Railroad ties and
other debris are present in the central part of the excavation. At the northern end, there are

large bales of dry brush.
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Two fenced areas are located within the basin. One fenced area encloses a trench,
approximately 18.3 x 6.1 m (60 x 20 ft). The trench is located next to the entrance ramp on
the west side of the basin and is overgrown by tumbleweeds. Contaminated laundry was
disposed of at this location. This clothing and soil were removed upon dlscovery The
second fence area corresponds to the location of the ash pit demolition site and is discussed
in Section 2.3.9.2.

Adjoining the basin on the northwest is the area where ash is present at the surface.
There is a cut through this zone that is about 4.6 m (15 ft) deep, 45.8 m (150 ft) long,
30.5 m (100 ft) wide at on end, and 9.2 m (30 ft) wide at the other end. The basin has no
barrier but is posted with a no dumping warning sign, as observed during a site visit in
September 1991.

2.3.9.2 200-W Ash Pit Demolition Site. The ash p1t demolition site is located in the
northeastern area of the ash disposal basin. The site is situated in a multi-use borrow pit
approximately 183 x 244 m (600 x 800 ft) in size. Within this area, unstable chemicals were
detonated between November 1984 and June 1986. The site has been inactive for several
years. The last disposal was in 1986 and that the unit received low-level waste

(WHC 1991a). The ash pit demolition site is not included in the Tri-Party Agreement.

2.3.9.3 200-W Burning Pit Based on an April 1992 site visit, the location of the burning
pit could not be verified; no sign, markers, or surface disturbances were found at its
suspected location, the southwest corner of the ash disposal basin, east of the

221-U Building. An aerial photograph (date unknown) shows a surface disturbance of
similar size to the burning pit located 92 m (300 ft) east of its suspected location. The area
is 61 x 61 m (200 x 200 ft). This unit received nonradioactive construction and office waste,
chemical solvents, and paint waste to be burned. This unit has three known unplanned
releases associated with it: UPR-200-W-37, UN-200-W-8, and UPR-200-W-70

(WHC 1991a).

The UPR-200-W-37 unplanned release site consisted of the disposal of three broken
boxes that contained dry high-level radioactive waste with readings of 100 mR/h and that
contaminated the ground in the pit. The site was cleaned by removing the cartons to the
200 West Area Burial Grounds and decontaminating the pit (Stenner et al. 1988).

The UPR-200-W-70 unplanned release consisted of the disposal of contaminated
material into a non-radiation burning pit.

The UN-200-W-8 unplanned release was a release of unknown source. The release is
suspected to have occurred in 1950. The coordinates in WHC (1991a) locate the release in
the 200-TP-4 Operable Unit, but its text describes it as being i in the old burning ground, east
of the 221-U Building.
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Currently there are no barricades nor any radiation warning signs in the area of the
burning ground. The southwest part of the pit has been backfilled with a coarse gravel and
its surface has a gentle slope.

2.3.9.4 200-W Powerhouse Ash Pit. The powerhouse ash pit is located just south of the
coal storage yard and has been active since 1943. This pit is not part of the 200-W Ash
Disposal Basin discussed above. This unit receives powerhouse ash, which has been
analyzed using the Environmental Protection Agency Toxicity Test in accordance with
WAC 173-303, and no hazardous materials were found. The ash is generated at the rate of
about 6,800 m*/yr (8,890 yd®*/yr). The pit currently contains about 43,800 m® (57,290 yd®)
of ash (Stenner et al. 1988). Based on observations from an April 1992 site visit, the pit is
approximately 213 x 61 x 7.6 m (700 x 200 x 25 ff) with steep slopes. The eastern slope
has been stabilized with cobbles. Ash and a film of water covered the bottom of the pit
during a site visit. A 15 cm (6 in.) steel pipe was observed discharging about 7.6 L/min
(2 gal/min) of water into the pit at the northeastern corner. Ash and sediment were heaped
around the ponded water, possibly indicating higher dlscharges in the past. Access ramps
are located in the northwest and northeast corners. The pit is surrounded by a light chain
barricade and is posted with an open pit warning sign, as observed during a site visit in
September 1991. Periodically (every 2 to 4 months), the ash pit is cleaned out and the
material is taken to the 200-W Ash Disposal Basin for burial.

2.3.9.5 218-W-8 Burial Ground. The 218-W-8 Burial Ground is an inactive waste
management unit that consists of three underground vaults. These vaults, located 274.3 m
(900 £t) southeast of the 222-T Building, received 68 m® (89 yd®) of 222-T Laboratory
process sample waste containing *’Cs, '%Ru, and *°Sr (Stenner et al. 1988; Anderson et al.
1991). The burial ground was in operation from 1945 to 1952. The two original vaults are
3x3x3.6m (10 x 10 x 12 ft) deep, constructed of wooden planking, and have tops located
1.5 m (5 ft) below grade. The third vault is a concrete culvert pipe encasement 2.4 m (8 ft)
in diameter and 7.6 (25 ft) long, placed approximately 0.9 m (3 ft) below grade. The top of
the encasement is a 23 cm (9 in.) concrete cover and the bottom is a 30 cm (12 in.) concrete
floor. The disposal chutes for the wooden vault were removed and backfilled with soil. The
disposal chute and three vaults are enclosed within a surface radiation contamination barrier.
An additional barrier is present within this outermost barrier which surrounds the original
vault. The barrier is surrounded by a light chain barricade and labelled with cave-in
potential, and underground and surface radiation warning signs, as observed during a site
visit in September 1991,

2.3.10 Unplanned Releases
Forty-six unplanned releases are included in the T Plant Aggregate Area. Their

locations are shown on Figure 2-14. Figure 2-15 categorizes unplanned releases by nature of
origin. Twenty-eight of the unplanned releases have a UN prefix and eighteen have a UPR
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prefix. Unplanned releases designated with a "UPR" are releases from or within the
operations of specific waste management units and are considered part of that unit for
remediation purposes. Releases designated with a "UN" are a distinct waste management
unit for remediation purposes. The "UPRs" are not included as independent sites in the Tri-
Party Agreement because they are closely associated with existing waste management units.
These unplanned releases and their associated waste management units will be addressed
together in this study. Table 2-6 summarizes the known information for each unplanned
release and, where applicable, lists the waste management unit to which it is related. Most
of the information available for the unplanned releases is derived from the WIDS sheets

(WHC 1991a).

2.4 WASTE GENERATING PROCESSES

The primary waste generating processes in the T Plant Aggregate Area are associated
with the original fuel separation operations conducted in the 221-T Building (T Plant) and its
ancillary support facilities. Waste generation processes associated with these and later
operations are summarized in the following sections.

Figure 2-16 presents a flow diagram of the basic process steps and waste streams
generated as part of this chemical separation process. A process history of the T Plant
Aggregate Area is illustrated in Figure 2-17. Table 2-7 presents a summary of waste-
producing processes.

2.4.1 T Plant Fuel Separation Wastes

The first step in the bismuth phosphate process was to remove the metal cladding on
the fuel. This resulted in the coating-removal waste that was subsequently combined with the
first-cycle decontamination waste for storage in single-shell tanks. The coating waste
contained small amounts of fission products (Waite 1991). The next step in the process was
to dissolve the uranium and extract the plutonium. This step resulted in the metal waste
stream, which contained the bulk of the uranium and approximately 90% of the long-lived
fission products (e.g., '*’Cs and *Sr). This waste stream was then sent to the single-shell
tanks for storage. Cooling water and steam condensate wastes from the dissolution process
were discharged to the 216-T-1 Ditch.

Once the plutonium had been extracted, two decontamination cycles were performed to
purify the plutonium product. The first decontamination cycle waste stream contained almost
10% of the long-lived fission products and was sent to the single-shell tanks for storage. The
second decontamination cycle waste stream, which contained less than 0.1% of the fission
products, was sent to single-shell tanks for storage until 1948. Because of limited tank
space, the second-cycle waste supernatant was discharged to cribs and trenches from 1948 to
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1956, when the 221-T and 224-T Buildings were deactivated. The second-cycle wastes
discharged to cribs were combined with two other waste streams, cell drainage waste, and
scavenged first-cycle wastes, described below. These combined waste streams accounted for
more than 85% of the volume discharged to the ground from single-shell tanks in support of
the irradiated fuel recovery operations in T Plant, but less than 20% of the radionuclides
(Waite 1991).

Cell drainage waste collected from T Plant operations was sent to in-plant tanks (or
cells) for interim storage and then discharged to cribs. Between 1951 and 1956, the cell
drainage waste was routed along with the second-cycle wastes and 224-T Building wastes
through a single-shell tank cascade before discharging to cribs. This cell drainage waste was
never intended for permanent storage in the tanks. Instead, the single-shell tanks were used
as settling tanks before discharging the waste to the ground (Waite 1991).

Beginning in 1955, the newly generated first-cycle waste in T Plant was scavenged
before sending it to single-shell tanks for settling and subsequent discharge to the ground.
This scavenging involved adding ferrocyanide to the waste to cause the normally soluble
"¥Cs to precipitate in the settling process before discharge. The scavenging of the first-cycle
waste significantly reduced the quantity of long-lived fission products discharged to the
ground (Waite 1991).

While procedures were implemented to monitor and control the discharge of long-lived
radionuclides to the single-shell tanks, such controls were not always applied to the discharge

of chemicals (Waite 1991). Chemicals were a significant component of the waste streams
generated. For example, chemicals such as sodium hydroxide were added to neutralize the

waste before it was sent to the tanks for storage (Waite 1991). Ferrocyanide was added to
process batches to enhance the precipitation of long-lived radionuclides before the supernatant
was discharged to the ground. Such practices resulted in the discharge of substantial
quantities of chemicals to the ground as part of the tank waste discharges.

Table 2-8 lists the chemicals used or produced in various T Plant processes. Table 2-9
lists the radionuclides and chemicals disposed of to T Plant Aggregate Area waste
management units.

2.4.2 Equipment Decontamination and Laboratory Wastes

From 1959 to 1963, steam condensate, decontamination waste, and miscellaneous
effluent were sent from the 221-T Building to the tanks for cascading and subsequent
discharge to the 216-T-28 Crib. Thereafter, decontamination wastes from the
2706-T Building were combined with waste from T Plant. Also, 300 Area laboratory wastes
were shipped from the 340 Building to the 200 West Area and combined with the
221-T Building and 2706-T Building waste streams (Waite 1991). The 2706-T Building
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stream was rerouted directly to a separate crib in 1964. The other streams continued to be
discharged to the 216-T-28 Crib via single-shell tanks until 1966. A total of 4.23 x 107 L
(11.2 x 10° gal) of waste was routed through the tanks to this crib, resulting in 594 Ci of
fission products. The 340 Building waste was rerouted directly to other cribs in 1966.

2.4.3 Containment Systems Test Facility Wastes

The spent fuel dissolution process equipment was removed from the 221-T Building in
1956, and the radioactivity in the facility was partially decontaminated and stabilized. A
testing program was then established for testing with iodine and radioactive cesium in a new
containment vessel fabricated in place of the old dissolver cells and canyon. This modified
facility was referred to as the CSTF. This work was started in 1964 and completed in 1969
by PNL. A test was conducted with radioactive cobalt during this time.

In 1972, a vacuum fractionator was built, and testing began. In 1976, testing was
completed and the vacuum fractionator was removed. This work was performed by Atlantic
Richfield Hanford Company.

Liquid-metal reactor safety tests were conducted by Westinghouse Hanford in the CSTF
with nonradioactive sodium, lithium, and sodium iodide between 1976 and 1985. These tests
consisted of sodium and lithium pool reaction, spray reaction, and aerosol behavior tests. At
the conclusion of the tests, the reacted sodium, lithium, and sodium iodide were dissolved in

water and discharged to the 216-T-1 Ditch or, if radioactive as a result of residual
contamination from previous activity, transferred to tank farm double-shell tanks for storage

as waste and eventual processing through waste evaporators. Unreacted metals were
transferred to the 105-DR Reactor Facility for disposal. The determining conditions for
routing the solutions was the solution pH; or the 221-T Building need for caustic solution to
neutralize decontamination solutions; or the presence of radioactivity, If the pH was in
excess of 12.5, or the caustic solution was needed for neutralization, or radicactivity was -
detected, the procedure allowed for the solution to be transferred to the 221-T Building head-
end; otherwise, it was discharged to the 216-T-1 Ditch. No solutions accumulated that had a
pH of less than 2.

Light-water reactor tests were conducted by Westinghouse Hanford using
nonradioactive cesium, manganese, zinc, lithium sulfate, iodine, and hydrogen iodide
between 1985 and 1990. Several related tests were conducted using nonradioactive lithium
and lithium-lead alloy in support of the fusion safety program during this same period. The
process wastewater discharged to the 216-T-1 Ditch during these test programs consisted of
cooling water, steam condensate, and some of the 221-T Building head-end waste solutions.
The used lithium-lead alloy was packaged as solid waste after completion of the tests and
shipped offsite as solid waste.,
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2.4.4 221-T Building Head-End Wastes

The 221-T Building Head-End operations, which consisted of two sets of light-water
reactor experiments, were conducted from October 1989 through March 1990. Two sets of
light-water reactor experiments were conducted during this time. Cooling water, steam
condensate, process solutions, and roof and floor drains associated with these tests and the
building operating functions were discharged to the 221-T Building head-end wastewater
stream.

The wastewater flow to the 216-T-1 Ditch was continuous during this 6 month period.
The wastewater flow consisted of two configurations: wastewater 1--plasma torch operation
and wastewater 2--plasma torch standby. The wastewater 1 flow time period was defined as
the time of cooling water flow to the plasma torch. This cooling water flow period was
about one day (24 hours) for each of the two sets of experiments conducted. The plasma
torch was operated to generate manganese aerosol in the aerosol mixing vessel for about one
hour for each set of experiments conducted. Other cooling water and steam condensate flows
contributed to the wastewater 1 stream.

The wastewater 2 flow consisted of process cooling water and steam condensate flows
for the time period during which there was no cooling water flow to the plasma torch.
Process wash solutions were also discharged on a batch basis as part of the wastewater 2
flow. The time of wastewater 2 flow consisted of the 6 month duration designation period
minus the two days for plasma torch cooling water flow (wastewater 1 flow).

2.4.5 Present Decontamination and Decommissioning Wastes

The T Plant complex presently serves as a decontamination and decommissioning
facility for the Hanford Site. Radioactive waste from these activities is not discharged to the
chemical sewer.

The only routine "processes" that discharge to the chemical sewer are steam
condensate, cooling water, and heating coil water. These process uses for each location at
the T Plant complex are described below:

. 221-T Building uses steam for heating in the canyon area, decontamination
activities using steam cleaning, and steam jetting to make liquid transfers within
the process tanks. The steam used for decontamination and liquid transfers
within the process tanks is not discharged to the chemical sewer, but is
discharged to the double-shell tanks.

. 221-TA Building uses steam for the preheater and reheat coil which heat the
221-T Building.
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224-T Building uses steam for building heating. Sanitary water is also used for
the building’s hot water heater and for cooling water in the fan room which
supplies the evaporative cooler for building cooling.

271-T Building uses sanitary water to cool the two air compressors which supply
all of the compressed air for T Plant. Steam is used to heat the building and can
be used for a steam jet transfer from the basement sump to the chemical sewer at
Section 12 if the sump pump fails.

291-T Building uses steam in heating coils which heat the air in the canyon area
of the 221-T Building air before the air is filtered through high-efficiency
particulate air (HEPA) filters in the FI-2 filter unit to help prevent HEPA filters
from getting wet.

2.5 INTERACTIONS WITH OTHER AGGREGATE AREAS OR OPERABLE UNITS

The T Plant Aggregate Area is bordered by the Z Plant Aggregate Area on the west
and the U Plant Aggregate Area to the southeast. Wastes from these plants, as well as the
S and B Plants, did contribute a small proportion of the wastes discharged to T Plant
facilities. These interactions are summarized below.

216-T-27 Crib received PNL 300 Area laboratory wastes from the 340 Building.
216-T-28 Crib received PNL 300 Area laboratory wastes from the 340 Building.
216-T-34 Crib received PNL 300 Area laboratory wastes from the 340 Building,.
216-T-35 Crib received PNL 300 Area laboratory wastes from the 340 Building.
216-T-36 Crib received steam condensate decontamination waste and
miscellaneous waste from both the 221-T Building and the 221-U Building
processing facility.

241-T-101 Single-Shell Tank received PNL waste, 224-U Building waste, B Plant
low-level waste, and coating waste, ion-exchange waste and high-level waste

from the S Plant.

241-T-102 Single-Shell Tank received PNL waste, S Plant high-level waste, and
low-level and ion-exchange waste from B Plant.
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. 241-T-103 Single-Shell Tank received B Plant low-level waste, and high-level and .
ion-exchange waste from the S Plant. UPR-200-W-147 is an associated
unplanned release involving Tank 241-T-103.

. 241-T-106 Single-Shell Tank received B Plant low-level waste and is associated
with Unplanned Release UPR-200-W-148.

o 241-T-108 Single-Shell Tank received B Plant low-level waste.

o 241-T-109 and 241-T-112 Single-Shell Tanks received PNL waste and B Plant
low-level waste.

o 241-T-110 and 241-T-111 Single-Shell Tanks received 224-U Building waste.

° 241-T-201, -202, -203, and -204 Single-Shell Tanks received 224-U Building
waste.

®  241-TX Single-Shell Tank received waste from S Plant.

. 241-TY-104 Single-Shell Tank received ion-exchange waste from S Plant and
organic wash waste from PUREX.

o Unplanned Release UN-200-W-88 received uranyl nitrate from a trailer spill.

One of the primary interactions of the T Plant Aggregate Area waste management unit
with another aggregate area was the laundry (2724-W Building) discharge. Prior to the
activation of the dedicated laundry waste crib, 216-W-LWC, in 1981, radioactive and
nonradioactive discharges from the laundry facility were discharged to the 216-U-14 Ditch in
the U Plant Aggregate Area.

2.6 INTERACTION WITH RESOURCE CONSERVATION RECOVERY ACT
PROGRAM

Appendices B and C of the Tri-Party Agreement (Ecology et al. 1991) list RCRA TSD
facilities on the Hanford Site which have entered interim status and, thus, will require final
permitting or closure. Within the geographical extent of the T Plant Aggregate Area there
are eight facilities which fall into this category:

. 241-T-101 through 241-T-112, and 241-T-201 through
241-T-204 Single Shell Tanks (16 total)

. 241-TX-101 through 241-TX-118 Single-Shell Tanks (18 total)
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*  241-TY-101 through 241-TY-106 Single-Shell Tanks (6 total)
®  244-TX Receiver Tank

e  221-T CSTF

. T Plant Treatment Tank

e  TRUSAF

s 200-W Ash Pit Demolition Site.

The single-shell tanks and their associated facilities will be closed under RCRA rather
than seeking a RCRA operating permit. The preferred closure option will be resolved
through the preparation and completion of a supplemental environmental impact statement.
The forty single-shell tanks are grouped with other Hanford Site single-shell tanks into
RCRA TSD facility group S-2-4. The Tri-Party Agreement milestone M-08-01 requires
submission of tank farm selection criteria, closure methods, tank farm selection rational and
recommended tank farm selection to Ecology for approval by January 1999,

Milestone M-08-03 requires submission of tank farm closure plans to Ecology for approval
by December 2003. Closure of all 149 single-shell tanks, including the tanks in the T Plant
Aggregate Area is scheduled to be completed by June 2018, according to milestone M-09-00.
Facilities associated with the Single-Shell Tank Closure Program are discussed in Section 9.0
and listed in Table 9-3.

The 244-TX Receiver Tank is an active facility located within the boundary of the
241-TX Tank Farm and will be addressed by the Waste Management Program.

The 221-T CSTF is a research laboratory used to perform experiments with alkali
metal compounds. In the future, this facility may be used to treat hazardous alkali metal
waste by heating them in a treatment tank equipped with an off-gas system. The 221-T
CSTF is planned for closure under RCRA. The Part A RCRA Permit Application for the
221-T CSTF may be withdrawn because the unit never handled or never wiil handle
hazardous waste. In addition, the 221-T CSTF is associated with T Plant Aggregate Area
buildings and does not pose an environmental threat.

T Plant provides decontamination and repair services for the Hanford Site. The waste
generated from the decontamination is collected by a drainage system which feeds to the
53,000 L (14,000 gal) T Plant Treatment Tank. The Part A RCRA Permit Application may
be withdrawn for the T Plant Treatment Tank due to reclassification of the unit as "treatment
by generator.” In addition, the T Plant Treatment Tank is associated with T Plant Aggregate
Area buildings and does not pose an environmental threat.
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The TRUSAF operation consists of a nondestructive analysis of TRU waste. The waste .
is generated nationally by various DOE processing facilities, and is shipped to the Hanford
Site for interim storage and handling. The waste will eventually be shipped to the WIPP in
New Mexico for disposal. The TRUSAF is associated with T Plant Aggregate Area
buildings and does not pose an environmental threat.

The 200-W Ash Pit Demolition Site was used to detonate explosive wastes that were
generated on the Hanford Site. This site is planned for closure under RCRA. The 200-W
Ash Pit Demolition Site is an active facility that is scheduled to submit a RCRA Closure Plan
in November 1992. In September 1991, a Management Action Plan was submitted for the
closure of the 200-W Ash Pit Demolition Site. The purpose of the Management Action Plan
is to (1) provide a coordinated approach for preparing the closure plan and (2) obtain the
necessary environmental permits and/or regulatory approval for final closure.

Implementation of this closure plan is expected to have no impact on other T Plant Aggregate
Area waste management units., No unplanned releases are associated with the 200-W Ash Pit
Demolition Site.

2.7 INTERACTIONS WITH OTHER HANFORD PROGRAMS

In addition to RCRA, there are several other ongoing programs that affect buildings
and waste management units in the T Plant Aggregate Area. These programs are the
Environmental Restoration Program and the Waste Management Program. The
Environmental Restoration Program is responsible for the Decommissioning and RCRA
Closure Program, the Radiation Area Remedial Action Program, and Single-Shell Tank
Closure Program.

The Decommissioning and RCRA Closure Program is responsible for the safe and cost-
effective surveillance, maintenance, and decommissioning of surplus facilities at the Hanford
Site. All of the major inactive buildings within the T Plant Aggregate Area are covered
under this program. This program is also responsible for managing the RCRA closure
activities. It establishes the cost, schedule, and technical baselines for individual projects and
provides the program management for completing the work. The work activities relative to
projects are completed by various functional organizations through a matrix management
system. Performing organizations are assigned work by the program office using cost
account authorizations and cost account plans. Project status is reported to the program
office using an earned value system. The majority of decommissioning and RCRA field
closure work at the Hanford Site is performed by Hanford Restoration Operations (Winship
and Hughes 1991).

The Radiation Area Remedial Action (RARA) Program is responsible for the
survetllance, maintenance, decontamination, and/or interim stabilization of inactive burial
grounds, cribs, ponds, trenches and unplanned releases at the Hanford Site. A major I
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concern associated with these requirements is the management and control of surface soil
contamination. All of the controlled access surface radiation zones and the cribs with
collapse potential in the T Plant Aggregate Area are covered by this program.

The Single-Shell Tank Closure Program covers near-term waste management activities
to ensure safe interim storage of waste in the tanks. It also addresses the environmental
restoration activities to close the six single-shell tank operable units including in the 241-T,
241-TX and 241-TY Tank Farms. The primary regulatory drivers of this program are the
Tri-Party Agreement and RCRA.

The Waste Management Program is responsible for all actively operating waste
management units in the T Plant Aggregate Area. These facilities include the
207-T Retention Basin, the 216-T-1 and 216-T-4-1D Ditches, the 216-W-LWC Crib, the
244-TX Receiver Tank and all high-level waste process lines and their associated diversion

boxes and catch tanks. . - =

x
e
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Figure 2-1. T Plant Aggregate Area Timeline. (1 of 9)
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Figure 2-1. T Plant Aggregate Area Timeline. (2 of 9)
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Figure 2-1. T Plant Aggregate Area Timeline. (3 of 9)
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Figure 2-1. T Plant Aggregate Area Timeline. (4 of 9)

=i~Z-1

Sy @
S3ISVATIY TINNVIGNN
NOUIVRVI1dX3

(o9 T,__..gmnm%vﬂm v

{1Z-M—-00Z~ddn)

(NMONANN)  UX1-1+T
LnvA

(NPONSNM)  Xi—¥¥2
SINVL ¥3AI30TY

{961~ & ) 195—-1-142

ANVL ONNLS

8Z0E-AL-1¥T
YZOo-AL—1¥2
2Z0¢ XL-1¥T
g20E—XL—1¥Z
YZOE—X1~1¥Z
(NMONMNN)  20E-1—142
{NMONMNM)  10E-L—1¥2
SHNYL HOLYD

0661

G861

086l

Gi61

0L6t

Go61
YY3A

0861

661

oSGl

S¥6 1l

SLNN
ININIOVNYA 21SvM

-
ps
ot

o

2F-1d



(5 of 9)

DOE/RL-91-61, Rev, 0
Figure 2-1. T Plant Aggregate Area Timeline.
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Figure 2-1. T Plant Aggregate Area Timeline. (6 of 9)
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Figure 2-1. T Plant Aggregate Area Timeline. (7 of 9)
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Figure 2-1. T Plant Aggregate Area Timeline. (8 of 9)
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Figure 2-1. T Plant Aggregate Area Timeline. (9 of 9)
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Figure 2-2. Location of Plants and Buildings.
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Figure 2-3. Location of Tanks and Vaults. (1 of 2)
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Figure 2-3. Location of Tanks and Vaults., (2 of 2)
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Figure 2-4. Typical Single-Shell Tank.
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Figure 2-5. Location of Cribs, Drains, and Reverse Wells.
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Figure 2-3. Location of Cribs, Drains, and Reverse Wells. (2 of 2)
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Figure 2-6. Typical French Drain.
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Figure 2-7. Typical Crib. (1 of 2)
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Figure 2-7. Typical Crib. (2 of 2)
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Figure 2-8. Location of Trenches, Ditches, and Ponds.
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Figure 2-9. Location of Septic Tanks and Associated Drain Fields.
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Figure 2-10. Location of Process Lines. (1 of 2)
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Figure 2-10. Location of Process Lines. (2 of 2)
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Figure 2-11. Location of Transfer Facilities and Diversion Boxes.
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Figure 2-12. Location of Basins.
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Figure 2-13. Location of Burial Sites.
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Figure 2-14. Location of Unplanned Releases. (1 of 2)
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Figure 2-14. Location of Unplanned Releases. (2 of 2)
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Figure 2-15. Unplanned Releases for the T Plant Aggregate Area.
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Figure 2-16. Waste Producing Diagram Fuel Reprocessing in T Plant.
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Figure 2-17. Process History of T Plant Aggregate Area.

0BG ‘I 10 10)8fy BUN0S “31SVM OF10S QI WINVH—LOYINOD GRUVHINIS AWAN 40 NOUWNINYG
IJAUOMMISIANON ONY AYSSY SALONMISIONON 4O SISISNOD NOUYY3dO /o

301Q0! NIDOHAAH ‘3NIGOI
SIYINS MAIHEM *ONIZ ‘3SINVONYA ‘HNIS30 IALOYOIIVE—NON J3sn /4
301001 ANIZOS ANY “KNIHIN ‘NNIGoS 3AUOYOITWY—-NON @33N /o

ION
Li-Z2-1

/2 (dvsnil) ALNIOYS AVSSY
ONY Y3MY 30VHOLS 31SVA DINVENSNYYL o

¥ $S320Md IMHONTE WANVHINYT

ONICTINE L-¥22

/aq SiS3L HOLOVIY NALYM—LHOMN *
/o 1531 A34YS ¥OLOVAM TYIIW-QINDM e
]

ONILS3L HOLYNOLLOWYA KHNNTIVA
’ ONILS3L 1TWE0D FALLIYOIaVY
|I1 JHNIS3AD 3AUOY0IOVY / 3NIQD!

J ONISSIO0UIY T3N3
QN3 GV3H L- k2T

% NOLLYNINYINODAA INJWINDI o

55300ud ILYHISOHd HINKSHE »

aNIaINg 1-Lez

2F-17

0661 1118 osst gi6l 11:73 G96l 0961 G561 0s6l S¥6L  |¥¥BY
HYIL §53204d ONLVYINZD AUSYM




16 PAGE INVENTIONALLY
LEFT BLANK



DOE/RL-91-61, Rev. 0

MIN/suLIE]
¥Ure} W0y sWonoq Jojeiodeas pae ‘a3ueydxe uol ‘MY IUBLd

g “oregdsoyd 1£inqen jueiemadns ‘eisem suoneredo Azojeroqe Hur], JjeUs-o[8ms

9-d1-002 AN A000°L9T pIojue}] ‘a[oA0-1s1y sjeqdsoyd yinwsiq ‘areydsoyd |Amqu 801-L-1+T
AJA/SULIE) YUE) W01} 915EM

Suneos pue ‘efueyoxa U0l ‘appko-1s1y Sreydsoyd WnuEsIq SuMIEIUOD Jue [, [jPUS-o[3uIg

9-d1-007 AN <000°289 yueypuradns ‘ayeydsoyd [Ainqn ‘o[oho-js1y sperdsoyd ypuwslg L01-1-14T
M /fSULE]

Jue) WoKJ 935eMm 98URYOXS TOI pUB ‘T JUE[d § ‘AIsem e, [JRUS-2[3uIg

9-d.1-00T N A000°08 Suneoo Suturejuoo weewadns pue spoko-15ny sieydsoyd qnwsig 901-1-19T
MA/SYUE ol A)sem adueoxa
o1 pue ‘AT Swureuod Jwejewsdns ‘osem suonelado Lrojeloqe]

PICJUEH] “SISBA UOHBUNIEINOAP ‘uneod XOJTY “disem quel, [[PYS-sifws

9-d.1-00T VN- <000°1LE oJoko-puoces pue 9(oKo-1say ayeydsoyd Yinwstg SOI-L-THT

Aue, [[aYs-a1BuIs

9-d1-00T VN <000'SPY M/oIsEM Bjoko-1suy ajeqdsond pmwstg POI-1-192
M/swonoq 1ojesodeas pue

‘MTH XOUFY ‘eSueyoxe uot XOAAY ‘MTTIUeid § Suluieuos Nue Y, [[os-2[3uig

9-d1-00Z iN =000°€01 jrejewadns pue s)sem Suteos ‘ejsem [eiew seqdsoyd ynwstg £Ol-L-1+C
 MA/SuLIE) YRy w0y AT MRl g pue ‘e3ueyoxa

ot Jurld g ‘swonoq Jojetodeas ‘MTH XOdTY Sumurejuod que [ [[PYS-9[3uIs

9-d1-002 VN ~000°TT1 juepewtadns Suneod XOATY ‘aisea ferowt syeydsoyd qnwsig 701-I-14T
MN/3IBM
(1-¥7Z WonRoq “Jojerodeas ‘ajsem uoneumuEiuop “INd ‘MTH

XOATY ‘asem o8usyoxe ol X0 ‘Aisem Suneod Junnejuod quw ] [[eS-s[ouls

9-dE-00T VN <000P0S yueyewsodns ‘oeydsoyd [Anquy ‘oisem [ereur eydsoyd Yinwsig 101-1-142

L SIEA pUe SUP],
wn A V D ad4 [ /uenduosaq 20nos (senE)
a1qeredQ umjoA Jos PAAISSY ) MSTSTRUBIA ISEM
PAISUIIEBIICDY | SWN[OA SISEM
71 Jo 1 98egq " SHIU[) JuSwaZeuRy ASBM JO Arpwumng °1-7 Iqel,

QUELO0LSE S8

& .

2T-1a



DOE/RL-91-61, Rev. 0

MIN/suey X 1-19T

moly swoyoq Jojetodess ‘M TH XOJTY Sumizuoes juejewadas Yun], [[ys-o[dmg
$-d1-00¢ VN <000°8T¥ ‘ajsem Joretodeaq [-7pg ‘eIsem [ejow ayeydsoyd yinmstg WI-XI-1vT
AMIN/STUE] TOIJ 2)SEMm TONRUNUEINOIP puE
saiojjoq Jojerodess puoe ‘pasj uonezIennam [erped ‘gsesm omegio
‘MTT XHINd ‘oIsem paxajdumos-uou ‘M7 pue WTH ueld g
‘aBuByoXe UO01 UONEZIUONOR]] 9)Ska PUE X O ‘sI5eM o[afo-1511)
apegdsonyd ymustq ‘oreydsoyd [Ainqen ‘a1sem Sumeoo ‘M H pue Jue], [jous-913uIg
S-d1-00T VN ~000°0EE X0y Surureiuos jueemadus ‘ojsem [elow oyerdsoyd winwstg T0T-XL-TvC
FUEL, [194§-21FuIg
9-d.L-00T VYN 000 ¥h1 MW/aIsEAM Fmpling -7 POT-L-1%C
e, [5YS-e13uls
9-d1-00% VN #000°EET MN/RIsem Butpping N-47T €0T-L-1¢C
que[, [1955-213uIs
9-d.L-00C VYN A400°08 MN/eIsEAM FUtppng N-p7T W0TL-1+2
Jue], [|Pys-s13uts
9-d1-002 VN «000°011 MIN/2IsEM SUIPIING N-HTT 10Z-1-1¥C
MN/2ISEM UOTJETNEEIOND Pk ‘SYUE)
1-1+7 woly a3uepya Uol ‘M T jue]d g Suruieiuos juejeuradns Yue L, [[2US-2[SuIg
S-dL-00T VN #000VST pue ‘ajsem TNJ ‘@jsem 2[040-puodss ajerdsoyd yynwstg TI-L-1%2
Jue, [PYs-o[3uls
9-d1-00Z N <000 PEL'T MW /RIsem Buiping (1477 PUe 9JoAd-puodes ageydsoyd ynwsig 111-L-142
e, [19YS-213uls
9-d1-00¢ VN <000°SEP'T MW/sIseM Sutpling N-p7z pue o[ok3-puosss ajendsoyd gnwsig O11-L-1v¢
MN/SULIE] e} WOI a)Sem TN pue
‘sonoq Jojeredeaa ‘aSuspoxe wor ‘eyreqdsoyd [£ynqgin Surarejuos yue], [[eys-o[durg
9-d.L-00T UN <000°0TT erensadns pue ‘ajeydsoyd (Ainqun ‘oppo-ysay ojeydsoyd ynwsig 601-L-1¥T
| () D adf 1 /eonduosaqy eoxmog (se1e)
siqeradp SwnjoA NI0§ poArRYy () e TeuRly 21SEM
PRIBTIWEUOT) | SWINOA 1SBA
Z1 Jo Z ?%eq " STU[) JUSWIFeUR SISEM JO ArRWWnG -7 S[qBL

2T-1b



DOE/RL-91-61, Rev. 0

MW/RIsEM ue, [JoUS-S[3uIs

$-d1-00T AN <000 6¥L"1 sojeiodeag] 1-7hT PUE ‘asem sjoko-1s1yy speqdsoyd ynwstg OIL-XL-1+T
MIA/STUES AL~ “XI- ‘1-1$T Wwoyj swoyoq tojelodead

pue *ojsem o[oka-1s1y ayeydsond ynwstq Sutarejuod jueiEwtadns yuz ], [[oYs-91dulg

S-d1-00T VN 000 €SHT “aysem Jojerodeaqy 1-7pe ‘S1sem ofoko-1s1y oreydsoyd yymwsig 601-X1- 1T
MN/SHUE]
Al- PUE X1-1¥¢ wolj swonoq Jojerodeas pue ‘sjeydsoyd

1Amqu ‘o)sem uoneuRuEnosep Surmeuos nEiEWadns ‘A)sem Nurj [eus-9[sums

S-d.1-002 VN #000°L0S s03es0deag 12T ‘MTH XOQHEY ‘eisem [eowr ajeydsoyd ynwstg 801-XL-1+C
MW/ X1-1HT Woly MTH

XOQTY pue ‘jerem aeydsoyd ynwstq Sururejuod juejewsadns que], [jPYS-9[Smig

$-dL-00T AN 00091 ‘oysean Joyesodeag 1-7pT ‘a1sem [eiow eydsond minuwsig LOI-XL-1¥T
MA/SRUR K I-TPT WOl 3jSEm
Suryeoo pue ‘smonoq Jojeiodeaa ‘oisem tysem oTHeSIo XHINd

‘MTH U0t XOagy Sumureuod jugewsadns ‘ajsem Iojerodeay Fue], [eys-o(Sg

$-d1-00¢ VN #000'STL'T L-zpg ‘oreydsoud [Aingu “orsem [eew sjeqdsoyd youstg 901-XL-1+T
AMIA/STIR YR, XS- PUE X6-THT WO 31SeM ysem dIuedio

YAANd ‘MTH pue ‘eSueoxs uol XOQHY Sumremoos jueiewadns que], [jeys-e[dulg

§-d1-002 AN #000°S0E‘T ‘ajsem Jojetodend [-74T ‘eisem [erew ajeydsoyd ynwsig SOI-X1-1+2
MN/sHuE X1- pue AT-1HT
wo3y aeydsoyd finqu pue W 1F Ul § ‘QISEm [sem oluedio

XTANd ‘MTH pue ‘e8ueyoxe wol XOQTY Surueiuod jueeiedns Jue], [jes-2[dus

$-d.1-00C VN #000°9¥T ‘ogsem 10jesodeagt [-zbe ‘oisem ferew speydsoyd ynwsig FOT-XL-1+C
M/suE XL-TPE
woyy peaj wonezijennau jerped pue ‘opeydsoyd [Kingm ‘ojsem

paxapdmos-uou ‘[ejetn aendsoyd muwsiq Jutureiuos Jusiewsadns Nurj, [[OYS-9[SUS

S-d.L-007 VN A000¥6S ‘orsem Jojeiodeng 1-7hT ‘Isem et ojeqdsoyd ginmsiyg €01-X1-1+T

s () (D odf /monduosaq omos (sere)
apqerdp sumjoA [0S paAleoay () JUSmaSeUBIA SISBM,
PAPUTINBIUC,) | SWWN[OA MNSEBM
71 Jo ¢ a8eg *SHUQ JuowaFeuRpy J1seM Jo ATewwng *I- AqEL

8 U § ¢

A A

2T-1¢c



DOE/RL-91-61, Rev, 0

MN/STUEY A 1- PUB X1-1{¢ WO st0joq

Iojerodeas pue ‘sjsem o3UBYOXo WO YO ‘2Isem ysem oluedIo que], [oUS-o[Sms

S-d.L-007 VN 0002 XHANd ‘MTH X0ady ‘mTT tweld g Suturzuod juejeiadng COI-AL-1PC
MW/suIR] yue], XS- pue ‘Y- ‘A I-1$7 Woij silopoq Jojeiodeas

pue ‘ajsem apegdsoyd 1Xinqm foisem opoko ysayy ‘oeydsond mnwsiq Jue], [[oYs-o[suIs

$-d1-00T iN 000" L Sumureiuos Juejewsadns pue 2jsem 9joko-3s1y syeydsoyd yymusig 101-AL-14T
MW/ 0- ‘AL ‘XL~ ‘L-1HT Woj jsem Funeod pue
‘psay uonezijennou [ensed ‘swonoq Jojerodeas ‘ajsem 9]0£o-1siy
ayegdsoyd mnwsiq ‘ereqdsoyd jXinqy Suruejueo jueyewradns

‘3sem voleURORnOsep ‘aeydsoud [£inqin ‘uonnfos onsned ‘ajsEm Jueg, [[2ys-o)furg

S-dJl-00T VN n00F*ETE"L s3uIpying Z-CE7 PUe Z-peg ‘@Isem duel pas) aoyerodead 1-THT 8LI-X1-1¥¢

MWN/SHUR X L-THT woy Jue], [[oys-afsulg

S-d1-00Z N R000°69E°T swonoq rojerodeas pue asem sjo4o-1s11y Funmwuod yumeuradag LIT-XL-1%3

e[, [jeys-of3ulg

S-d.L-00T N <000°88E°C MN/SAI X 1-14T woly suonog Jojerodeas Sururejuos juerewtadng 911-X1-1¥ve
MIA/SHI) X 1- “1- °S- ‘N-1¥¢ woly swoynog Jojeiodess ‘[mew

aeydsoyd ynmsyq Furmreyues juejemadns “21sem HOLEUIURIUOIAD que], |[2Ys-o[3uig

$-d1-00T UN =000TTY'T ‘o1sem Suneoo ‘aisem ajeydsond [finqu ‘sisem Jojesodead 1-7e SH-XI-T¥Z
MIA/SAUE)

X1- 1 woIy suojoq logedeas pue sisem o[oko-1say apeydsoyd JNUBf, [jRYS-2[furg

$-d.L-00¢ N x000°S20°C pnwsiq 3upulejucs preuadns pue Asem tojeiodead [-7HT PLI-XL-THE

AN/ X114 ™ol Swojoq jue], [IoYS-o[duls

S-dL-00T UN #000°86Z°C Jojerodess Sutuipuos Juejewiadns pue ojsem sojerodeny 1-7bT EIT-XI-1$C

M50 X 1-THT Wolj siionoeq Jojeiodeas Surnieuod juejeusadns jue], [[2yS-e|Susg

$-dI1-00C VN H000°LSKT pue ‘aisem ajoko-js11) syeydsoyd qnwsiq ‘ersem tojerodeag 1-7HT CI-XL-19T
MW/SUE)

X.L-T+Z woyy s1sem areydsond jKynquey Sutuiejuoo yueemradns pur que], J2YS-215uIs

$-dL-002 VN <000°00F°1 ‘@15 TojeiodeA [-7pT pue ‘@)sem ojokd-is1y syeydsoqd mnwsig TH-X1-1¥e

n () (D ad4 1 /uonduosaqy saumog (seips)
sfqeradp oumjop 10§ PaAleosy 1RI) usaSeuRly 2iseMm
PAIBURUBIUOD | SWN[OA 9ISEM
71 3o § 98eg "SI JuSwaZeuey 3iSep Jo ArBwiuing -7 S[qBL

2T-1d



DOE/RL91-61, Rev. 0

MW/suoneiado U, Yored
$-d1-00T VN N UOHEUNLRIIooop pe Julssso0rd WOY STOUNIOS SISEM VT0E-AL-142T
AMN/suoneredo B, Yore)
#-d1-00T VN TSI TOHENTIEI0p pue Sulssaoold WOy SUOHNIOS SASEM OT0E-X1-1+T
MN/suonerado Yol qaeD
$-d1-00T VN N UOHBUTIE)TOISp Pue Fulssooord WOy SUOHNIOS ISEM 470€-X1-1¥2
MW/suoneado yUey, 4ored
¢-d1-00T VYN UN vonEuTwE0osp pue Surssacord Woly STOUNIOS ASEM VZ0E-XI- 12
. Mﬂm.u.. goes
9-d1-00Z VN AN MIN/PINDY 2isEM PIXI 20€-1-1%C
. yuel, yore)
9-d1-00T VN uN AN/PInbIf 2158M PAXI 10€-L-1+2
yueL, Fulnes
$-d1-002 VN #086°S0T MIN/YIEI-], Wolj pInbi pojenruEuoed A[AnoRoIpEy 19¢-1-1%2
Yue], [joqs-o[3uts
$-d1-002 UN A000'¥9 MIN/eIsEm ojeydsoud [Anqu), 901-XL-T#T
, . yue], [jeys-e3us
$~d1-00T iN n000 LS MW7asem sperdsoyd 1Anqu, SOI-AL-THT
AA/STIR] YRL, A1 PUe X117 Wol a1sem
TONEIITEIU0Sp P ‘Gjsem areydsoqd 1Amqun “aisem 9joh-181Y
sjeqdsogd mwmstq ‘ajsem gsem ofaedio XMUd ‘9ISem a3uegoxa yuey, jeqs-ejSuig
6-d1-007 dN <000 PLT wor YOOI Surureuos ymzpemadns teisem speqdsoyd [lmquy, $01-AL- 14T
MIN/STUR) XV- puB A1- XI- 1- ‘X4
-]47 THOJJ 2)5eM UOETIILIUOIIP PUE ‘SWONoq Jorezodeas ‘o)sem
Sunyeoo ‘ajsem oFweyoxs U0l XOQTY ‘e1sem [sem omeSIo XAand
‘ersem ajeydsoyd jAngm feisem Sjoko is1y *ereydsoyd ginmsiq Yue L, [eus-o1Suls
£-d1-00T iN HO0E 19 Sumureuoo jwejewsadns pue Asem 9[oko-1s1y syerdsond ginmsig €01-AL-THZ
) (gu) D od4 | monduosa( so1nog (se112)
oqexadp oWN[oA 1108 PaAlasy Iy JuemoSeuey SISEM
POJRUNIEINOD | SUWIN[OA AISBM
71 Jo ¢ a8eg *fSIUQ) JUSWOFRUBI SISEM JO Arewuing -z S[qeL

0 £ 0w i 86

2T-1e



DOE/RL-91-61, Rev. 0

(wroae) Z-A1-917)

7-d1-007 09% 000°061°L MN/3UIpIIng Ob€ ol S)sem KIOJRIOQR] ¥alY (0€ QU [Z-1-91T
(woae) 1-A1-917)
T-d1-00T (1]14 000°000°C1 MN/asem Juejewiadns eeydsoyd (£nqn paSuaasos s[ofo-1s1ry QU 9Z-1-912
(PIe1d oL
MW/eresuopuod | pue qix) ¢61-XI-1H2)
WEI)S pue SNLSUIPUOS “gjsem Jueyeiadns opofo-puooss PPRIg ML
(AR A 00s‘¥ 000°000°sSY ‘aBeureap [20 “10jesodeas ajsem UIOL 9JESUIPUOD $59001g pue QU1 JL61-1-91T
MIN Qu) L1-1-917)
T-d1-002 068 000°000°T ‘MA1/asem Jmeyewadns sjeqdsoqd [Kinqus peBusasos opoko-sing qu) 81-1-912
. MW/oIsBg/ENNST | (SqQUD Z- pUe [-1-777)
#-d1-00C 0TT 000°00S SI 9)sem oy, “9jsem Jadimjs ofdnes pire ojseM YIS UOHEUMIBIUOIR( QU 8-1-91Z
plotd
. MIN/OISEG/ENNS | S[IL PUE qUD £-1-147)
pue J[es Y3iy ST 9)sEM S, "ULie) YU} BIA 2)sem snid P9t 9[LL PUE qUD
I-d1-00T 00S*y 000°000°011 syuenfyyy -Suipjing I-177 Woly d)sem juejewiadns s[oks-puosag ALL-1-91Z
SqUD 7~ pue
M ‘(g L/oiseq/esnau pue 1-1-19¢ ‘19¢-L-1+2)
€-d1-00T 062 000°'000°St JEs Mo st aysem o], *Smpling [-17Z Ul Sue) woxy sFedieIp [[2D QU 9-1-917
. : It . CSWEIpUESQUD - Liic o ‘
MN/swIBg Yol X1-142
S-d1-00Z VN VN PUB L-1HT U BIA JUE[] [ WO)j pajeronad ALn(s wmein 9ses) AMBA YXI-HT
FTER], JoAlacey
S-d1-00¢ VN DBP°86 MW/TE]d 7 pue ‘sue] Juel A1- ‘XI- ‘L-17 WOY a)seM UKL+
MWysuonerado ¥uel goied
S-d1-00Z VN N HONEUTIRHO2Sp puw Juissoaord wogy suonnjos SIsBp q70€-AL-1#T
nan (o) D ad£1 /mondutasa(g aonog (sene)
s[qesadp swnjoA Jiog PRATSY JIH[) JUSaTRUBIY AISBM
PoUTIEIUO)) | SWRJOA ANSBA
71 3o g 98eg * ST JuswRFeuey S1sep JO Arewwng *J-g dqel,

2T-1f




DOE/RL-91-61, Rev. 0

e 43 v-19¢-L-147)

M ‘NULAuE], Supes 19¢-I-THT Wolj ajsem TI2A 951943y
$-d1-00Z 067 000°00€°11 MmopIoa0 pue Smppng 1-17Z W UL 9-¢ U], Woly ageutep J[20 €-1-912T
(M £1q 011-1-220)
MIN/Bupring 2M 951948y
¥-d1-00T L-12Z woyy sisem sadinjs odures pue ajsem UIS TONPUIHIEIUOI(] TL9IT
(QuD aseM
£pune] 1-M-9127)
7-§S-00T N 000°000°00T°1 MTT/SSUIpINg M-£7LT P M-bTLT 10X Jojemesem $58301d [TV A9UD OMT-M-91T
MN/sSupiing 1-17Z pue L-17Z wWoyy
1-d1-00T oit 000°7ZS 2158M SNOALE[[OOSTE PUE ‘9jseMm HONEUNIEITOAP S)ESUSPU0D WEG qu) 9€-1-91¢
+d1-00Z 001 000°0TL‘S MIN/SuTpIImg Op¢ oF WIOY 9)sEM AI01RIOQR] BAIY 00E qu) SE-1-91T
#-d1-007 00Z°1 000°00€°LI MIN/3mphing ¢ oUl wWoy ssem L10)vI0qe] BV 00F QU pE-1-91Z
+-d1-00T 19 000°006'T MW/3mpmg [-90/7 WOIJ SEM UOHRUNIEIU03( qu) £€-1-917
(squ) z- pue 1-1-1¥7)
1-d1-002 09y 00000062 M Ny que) via Supjmy 1-H7T WOy A)SEM quD 7e-1-91¢
merg yousat
7-d1-00T AN AN MA/21BSUIPUOD WIS PRIBUTWEUC) 1€-1-91¢
(romog
MW/opioe | pue 9L pues 1-167)
© $-d1-00Z iN 000°¥L Anpenuajod st odK) ajsem ST, “JO)Y PUES WO JJOUNL I)ESUIPUC) qu) 67-1-912
AMIA/TIBY YUE) BIA 9JSEM SNOSUB[[S0STUR (waAr) €-A1-917)
7-d1-00T 0ot 000°00€‘TY ‘a15BM KI0)RIOQE] ‘alSEA UOTIEUTUIEINOIIP S{ESTOPUOD WS qQu) 8Z-1-91¢
I () (D ad4 1 smonduosa(y 92mos (seme)
s[gerzdQ oA 10§ poaloayg Jup) JuseSeuRy SISEM
pareuRmEuo) | SWN[OA SISBAY
71 30 £ 93eq * SNUQ JUSTSTEURIN SISEM JO Arewuing °J-T SjqEL

2l s i0cie8e b

2T-1g



DOE/RL-91-61, Rev. 0

(g +3pn|s 1-202)

€-d1-002 06'6 000000°S MWN/Bpn[s pajeTTuIEInc) qouar], ZI-1-91¢
{goue1], ‘uosa(g)
$-d1-00C N N UNHIN/?ISEM TONENIHEU0P S[dMoA pue juowdinbe faesyy gowar], 11-I-917
(qomary, ‘noa(])
$-d1-00T AN AN UNHN/?I54 UOLBUMIEITOOSp ofomaA pue jusmdinbs Lagel Youai], 01-1-91¢
{goua1], ‘uoda(y)
#-d1-00T AN N UNHN/sIseMm UOTEUNEI0dap 2[oMgeA pue jusmdmbe Laeol qouaL] 6-1-917
MIN/OISEQ/{ENNAT (qouar[, Z1-1-912)
1-d1-00T 4 2 000°009°T pure 3jes Y31y SI sem o, “)sem juejenradus 9[oLo-puodeg [oual], §-1-917
ANHN/sa1tAL0R puog
7-d41-00T IN unu; T §€ JUAUIBRN) I2jEM PUR TOMONpold mIea)s WIol] Saisepy asnoqIamod A-007
puod $-1-912
M papnjomt MTT/a21emaisem
m|m_.—.|OON Omw QE.ﬂﬁO\r 0>Bumommu§nﬁ muu.m Jarem ME—OOQ .Emnm_unoo .Emwnuﬁ.ﬂonu ey _am—oumﬁ N..vs..__...mmN
MIN/3UIp]Ing 1-90LT WOY 9jsem (durems $-1-917)
€-dL-00T 068 AN UOHEBUNIEINOISP PUE JQESUSPUOD WIE)S ‘1318 ME—o.oo $§3001d g qi-+-1-91¢
MTT/3mprng L-12T oW :
- JO pua peay| 243 WOIJ J}SeM PUE ‘0)SEM UONEUIIIEIUCIAP YU TULISIT (Uma I-1z2)
#-d1-00Z 00Z‘7 000°000°8LT “yr0m [eymswrirsdyo ymed Jofid WO} Q)sEM SNOAUE[[SOSIIA SN 1-1-912
- MTT/Smpimg [-177 WOl Iajemaisem (puod MeN -1-917)
m..&H.nSN 80.%& M.z Qbﬂunom—uaﬂoﬂ vﬂn ..B“m? mu.._.—OOu uomdm—unoo .Eww_nu“—uﬁoa meals munom mv...H..wﬂﬂ
MIN/IoEM (dweng $-1-917)
€-d1-00T 0004 000'000°00S*ZY Su1[000 JESTSPUOD PUE JLSUIPUOD WENS “JoYem JUT[00O 5530010 puod Vi-1-912
- _u.w_b ‘ () D TSR mondnosag soimog (se1pe)
ojqeradp SWIRJOA [I0S PRARORY ) 1EomaFEney 2ISeAL
pojeurmEjGO) | ownoA 9)SBm
<1 30 g 98eg * pSIUN JusWwoSeuRy JJSeM JO Arewiwing “[-7 dqey,

2T-1h



DOE/RL-91-61, Rev. 0

1-d1-002

000°000°E

(s-X1-1+7)

63 AMA/smonoq Jojerodeas s[ako-1s11] YouaI], 6Z-1-912
-X1-1v0)
T-d.1-00¢ Al 000°0€S°1 MW/eIsEM JuejETIadns 9[040 18I pual], vg-1-91¢
(e-XL-1¥2)
1-d1-002 oct 000°08%'1 MIN/I5EM JuegemIadns 9040 ISILY youaLy, £2-1-91¢
@X1-1t2)
1-d1-00¢ A 000°0€S°T MINyeIsem Juejemiadns 9[040 Js1y yowaly, gT-1-91¢
(I-XL- 150
1-d1-00T ozl 000°09% MIN/aIsEM Jueretisdns 9[040 1831 QouaLy, 12-1-91T
(youa1],
XI-65T ‘T-XL-917)
7-d1-00T Z 00681 MIN/PIOE ST PNETRIEIE0T) Houel], 02-1-912
(youas] 9-1-912
‘foual] y-I-1¥T)
£-d.J-00T 071 000°S8L AMI/Sisex Jujemadns 9]0£o 3SaL] gout], L1-1-91C
(youa1], 61-1-912
‘goual], €-1-912)
€-dL-00T 0Z1 000°000°1 MN/AISER JrEIRIIANS 9[0A0 ISIL] [ouaLL 91-1-917
: (yovar], -1-1+7)
£-d.1-00¢ (174 0000001 MIN/asEm Juejswadns jo4d 1531 youaLy, ¢1-1-91¢
(goua1l I-1-142)
€-d1-00T o1t 000°000°1 MN/aIsEM Jueremiadns 9[040 ISIL] gouai] $1-1-912
(o8eien)
parenBay M-697)
7-dL 00T N iN MWW/23pn]s HOURUTMEITOISP IOTGIA qoustf, €1-1-912
) (;m) (D od{ 1 juondurosa e0imog (se1pe)
s[quiadp smmjoA §08 PETAELER Uy JusmeFeuel SISeA
PIIBUTTEUC)) | SUMIOA SEM
71 Jo 6 23ed * SHU( JUoURZeUR AseM Jo Areuiung *J-Z AqBL

o

A T

2T-1i




DOE/RL-91-61, Rev. 0

MIN/suonerado X0g UOISIaAI(
9-41-002 ¥N VN UONEUNIEIu03p pre Suisseoord WON SUOHNIOS ISBAL TST-¥ML-TVE
MN/suonjerado Xog UOISIAAK]
9-d1-007 VN ¥N uonEUImE)I0Rp pie Fuissaoold woyy suonnjos sisem 6T I-1vC
MIN/stoneiado X0g UCISI2AK]
9-d1-00Z YN VN uoNEUTIEU0p pue Sulssoooid woxy suonnjos S5 £61-1-14T
M/suonrerado XOf BOISIZAI]
9-d1-00T VN VN TONERIEJU0Xp pue Suissaoord wWoiy sTONN[OS ASeAL TSI-L-13T
MN/suoneIado XOf UOISISAI]
9-d1-00T VN VN uoneurIEuoep pue 3uissocoid woy suonnjos 9)sEAL 1ST-1-142
ciern e R el Lo s sounjadig: piTe ‘SoXo UOISIaAI( ‘sIIoB JSSUeLY; - - - N . -
‘ PIotd wreIq/ue], ow&m
$-d1-00T VN LepropL UNHN/oTemas pue Jejema)sem Arejues XLM-L09T
, pIen] meI/ue], ondeg
S-d1-00T VN KepjoT UNHN/eSemas pue 10jema)sem Krejmes 1M-1092
, pion] mei/yuR], ondeg
+-d1-00T VN Aep/009°01 UNHN/e3emas pue 10jemajsem Lreyueg YM-L09T
Pleld wrerqpue], ondeg
+-d1-00T VN £epr00Z'¥1 UNHN/e3emes pue Isjemeisem AIe)ueg EM-L09T
PIot] WeIq/ue], ondeg
T-8S-00T VN Lepr00zZ 01 UNHN/oBemes pue Jojemoisem Aigjueg TM-L09T
PIoYd uresg/yue], ondag
7-88-00T VN £ep/o0€‘81 UNHN/93emas pire Io)emalsem LIejmueg TM-L09Z
....... g S i polriooisy pum pyiny oty - .
mn (gm) D od£ [ juonduosaq 20mmog (serpE)
a[qeaadp omn[oA 0§ PoATaRy ur) JusuteTenely 2)SBM
PIIBUTMIBIUOY) | SWIN[OA S1SBM

71 Jo 01 °8eq

*ASITUQ) JUSWOSRURIA 21SEM JO Atemuing *1-g d[qeL

2T-1j



DOE/RL-91-61, Rev. 0

O

MTT/s8uipping I-4CC PUR ‘VI-1TT "L-12C Woy Mojj pUISEH TBONUSISY

€-d1-00Z VN ‘1oem Surjo0o JojerodeAd ‘QIESTOPHOD RS ‘ISjem SUI00D $53001d I-102

- wmm rommumzm

€-d1-00¢ VN VN MN/TMOmU[) IS1-1-2¥2

MN/suoneIado X0g HOISIRAI(Q

$-d1-002 VN VN uoNeuTITejuo0ap pue Suisseooid wWoON HONMIOS S)SEM EST-AL-THE

M/snonesado XOf UOISIOAT]

S-dIL-00¢ ¥N VN uonEuIEINoXep pue Fuissaoord WOL SUOURIOS S1SeM EST-AXL- 9T

. MW/szonerado XOf] UOISISAI(]

$-d1-00T VN VN uonEuTIIEIu0oap Pu Suissa00d WIOL SUOINIOS ASTA TSI-UXI- YT

»¥ofd

$-d1-00T VN VYN MW/RIqe[feAR TOREILLIONIT ON | TOISIBAL IST-UXL-TVT

MN/suonesado X0f TOTSIBAIC

Td1-00C YN VN TOLRUIUIEIB0o9p pue Sussao0sd woly suonnjos AISeEM SSI-XI-1vT

Mysaonerado X0g UOISIRAI]

¥-dL-002 VN VYN HonEURIEUCep U Sulssacoxd woly suoNnjos ASEM PST-XIL-1¥E

M/suonerado XOf UOISISAI(]

¢-d1-00T VN VN UONBURUEIUOXP pue Fuissaoosd woly suonnjos 2jsem €ST-XI-1#2

MIN/suonetado XOg VOISIaAI(]

S-d1-002 VN VN UoNRUTIEIICoSp pue Julsseooid UION SUONRIOS 93SEA TSI-X 1142

g dung

. M/saonerado I)S00H /YO WOISIFAI(]

S-d1-00T VN VYN uoneTweiR0XRp pre Sulsseoord wWol SUCHNOS SIS eSI-dL-1+C
1w () D ad£ 1 monduasa(q somog (se1e)

ajqeiadp STN[OA Tl0S PRAIY T} JUADTeTRIA SISBM,

PAJBURTEIICT) | SWMOA 9SBM

21 3o 11 98ed

* SHU[) JUsUISTeUR SIS JO Arewiwing *1-Z J[qel,

2T-1k



DOE/RL-91-61, Rev. 0

* Q]SEM SATJOEOIPRIUOT ‘SNOPIFZEYUOU - YNHN
g)sBM OIIEINSTEN) - (NI
ajsem POXTHL - MN
215BM [0AS[-MO[ ~ MTT
oi5em [PAS]-Y3T - MTH edLy orsepm

‘awsIB8y Aped-11] SR Wl P2JSI| IO 918 S)TUN JUIHASEHE™ JISBM

partodar onfeA oN - ¥N
aqedrdde 0N - VN

P

*9ALOE (1S U *(6L61 PISYXBIN) 6L61 JO S8 POAISORE SWINJOA AISEAN ,,
‘ "(T661 UOIUEH) SUTUIEWAX SWNJOA SISEM 4

"B1661 DHM WOlj TYE} T8

“ (meA 1-2Z27)
+-d1-00T UN & 000°89 MW/Bulpiing 1-777 woly s)sem o[dures ssoooid L1ojzioqe] | punoip feLing 8-M-81T
, ANHN/2)EsUspuod mes)s nd
7-$8-002 iN U 000°LT8 €Y UONRUSA Pue UI[00D SSNOYIOMOJ BAXY I59M 007 ) WOl UsY | USY asnoqsomod M-00T
MH/SI1UaAI0S
7-S5-00T ¥N VN JedTurayy pue ‘eyseas juTed ‘a)sEM SOLJO PUB BONONNSUOCD) g 3urwmg M-00Z
NS uonIjomay
Z-§§-002 VN VN MTT/S[EOIISYD 9]qEISUN SNOLIBA 1d USY M-00T
mseq
Z-SS-00T ¥N VN MH ‘MTT/s1e0THSYD OTUE3I0 SNOPIEZEY SNOUBA [esodsi(q SV M-007
n (D ad{ 1 /uondrrosag aaow E@
spaeradQ SunjoA 108 PRARISY I JUAmaTeusy S1SEM
PRjBUTWEINOD) | SUWIMJOA 9)SEM

130 71 9%eg

* ASTIUN) TUSWSSRUBIA 9)SBA JO Arewing °T-7 Jqel

2T-11



DOE/RL-91-61, Rev. 0

o)

AN dN dN AN aN UN N N AN N 4N quD 6T-1L-917
80' 00'% N AN i 61g'0 | osor | sF09ET | 0°€6] 1E10 00°0L B0 871917
007°0 wL'o N AN N L9070 0E'SL ¢3060°'F 06°6S £FT00°0 007 €l QU3 LT-1-91T
806'0 e N AN aN 6810°0 078e 30-H070'2 09°SL £05°0 00°6¢ Q2 92-1-912
aN N N 0T8600° 05Ty N 08LL 90-40£0°9 0s°L1 4N orpl PIoLd 2L pUB QUD AT6T-L-G1T
LT 0°€01 aN aN A008°0 LET'O 008°C 60-H08€™T 0T'vT 11600°0 00081 qu 81-1-91%
LL0°0 £8T°0 dN N N 660000 | 09LE°O TI-dH0E99 010+0°0 $100°0 000'¢ o 1917
00" WL N N AN w100 o0tT 60-4070'C otz FOE00'0 0°0¢l Pietd JLL PUR QWD ALL-L-91T
10'9 08T N AN N S0£0°0 0°¥ei 11-30L0°% 0011 SL000 006t 12 9-1-91Z
. : STrBAq pere SqU)
9N iN Mz mz iN iN N 4N dN N AN UnEA YNL-HHT
AN N AN aN iN N N AN N 4N iN yueL, Suiateosy K147
UN N UN AN N dN N N AN N dN Hue [ yoeD 470E-AL VT
N N iN N AN N UN aN dN UN UN Juel Yyned Ve AL-1¥2
dN N AN N dN dN iN N dN N 4N yuey, yod D0e-X1- 14T
N AN UN iN 4N dN N aN N AN AN JueL 418D GT0E- XL THT
iN iN N N dN N AN aN 4N UN 4N uel yaed YI0e-X1-19T
4N N dN . 1 N iN N AN N N N queL Y3e] T0E-L1vT
N aN UN N N AN N N qN N an yueL uyned [06-L- 1+
N N N N AN N AN k: 13 N 4N 1D 008°S1 Juzl SMmSS 19¢-1-147
S T L SHEA pue SYURL
__msm :m%u . umm_._umuomrnm ‘:.u<.a.. mn ows ISog . rMB. e Digez (sureis) ) WewoSTIeA ISEM
10 nd [B0L
A1D) SEAYIONNOIAVYE GALHOITN 40 ALIENVND
G Jo [ 33eq *Arewiuing ATOJUOAUJ 9ISBAA SPHONUOIPRY *T-7 dIqEL

8

i €

2T-2a



DOE/RL-91-61, Rev. 0

aN UN N UN N AN N dN dN UN dN youall 1§-1-91¢
UN AN uN N N AN N N IN AN N youaL}, 01-L-9IT
N N N AN N N AN AN UN AN N UL 6-1-917
e 0£01 UN an AN 66800 | oozv'o | orgdoszs | orie | Ts1000 0081 youol], ¢-1-917
(Y an N N AN N AN N N AN N YN 1917
AN N AN N N AN N N AN N AN uond al--1-912
AN an iN AN N AN £9e0°0 | er-3sey | L8E00 510070 1'0 yaNg 1-1-917
N N AN N N AN AN AN iN N AN puod 25noYIaM0d M-00Z
AN N iN AN AN N LEE L0-AL9'8 £7°9 TET0 Iwe puod gi-1-91Z
AN N uN N AN N AN AN AN AN UN puod Vi-L-91T
S SYIRLY, Pre ‘g ‘Spuod
cis | otel Bl N AN | os THEOIS | 0£1T AN 0'05EE [19A 540ARY £-1-91C
dN iN AN dN aN 4N dN aN UN aN AN 1IPA 813A9Y Z-1-91T
SIPAA 9519A2Y
dN ,. Mz M.Z 4N UN . aN 4N aN N UN N QU0 M T-M91T
18600 | TWI'0 AN AN a LBYO'0 | 09EF 0-FHT'S 06L'E | 6£000°0 08b'T quD 9€-L-917
w1 SL'E AN AN AN 3670 11 So-HOYH' | oLt 0v910°0 07'99 quD $E-L-917
59'1 e AN N N 5860 | O'8LI 90-H086'S | 0°LSI 8£100°0 0°LOT U pE-L-91T
LLO'0 820 AN AN N $10'0 | 09sz0 | S0-EO98'S | 0L9T0 | T6100°0 000'S quD ££-L-917
£6b £8'1 aN AN N L7800°0 | 0601 1-30byy | OIL'6 9L00°0 0°00Z€ WD 71917
AN AN N iN AN N N AN N AN AN ule1q youand [€-1-91T
L% p N soplpanuoIpey wy,,, H; 0D, 15 L+ e PP Nyez (suead) ) wataeuey ASem
EClt e nd [e0L
~12) STATTONNOIAVE AELIOITE A0 ALIINVID
G Jo 7 93eq *Arewiuing AI0JUDAU] 9ISBAN IPIONUOIPRY *7-T dqRL

0

o
o
e
7
A

2T-2b




DOE/RL-91-61, Rev. 0

A

N N AN ) N dN N N 4N aN aN xogf uoIsIaAN] 1ST-L-14T
T | $9%0g DOISIBALY
MZ aN ] ‘MZ 3N . aN N T xz AN dN UN N yue], ondas XLM-L09T
AN N AN an N dN N iN dN UN UN yuef, ondeg TM-£092
dN N dN AN iN N N dN dN qN 4N yue], o11dog pM-L09T
AN N aN dN JN AN dN AN dN dN N quey, oidag £M-£09T
aN dN UN dN UN AN aN HUN 4N UN an yurl, o0d2S TM-LO9T
aN AN N dN dN N N 4N N UN UN que], ondeg FM-L09T
- - - SPRM MR P STITY, 33095

bSO | 150 N W ovT | Lsioo0 | 0,91 | eo-dose! 098¢ | 080000 000°1 YL L9
R0€0°0 150 N aN o071 LS10°0 ool o1-30TH'Y oLID 8LT00°0 00T QRUALE $T-L-91T
¥€10°0 1L50°0 aN uN AT LS100 7891 01-3065°t 0°LLS L0000 000l yovaz], €2-1-91C
80€°0 PIL0 N N JLITAN LS10°0 06°0¢ 01-30kT'Y 0°€08 L9000°0 0000 Youd L 7T E-91T
ysr'o 1L5'0 dN AN A00F0 FI1E0 08T'€ 01-309¢°8 O'PLI £€000°0 000t youl], 12-1-912
aN iN dN aN aN dN 088€°0 FAR: (10 0oF¥ 0 L910°0 UN ouar ], O7-L-91T
91300°0 £0£'0 iN AN n009°0 LS10°0 0T’ (1] = (121 0291 90070 00£5°0 Youd L L1-1-91T
0101°0 TLED'O k104 iN 0080 ¥OT°0 08T'€ 01-306L'T OLTL £PLO0'0 00590 youaL], 91-1-917
SH10'0 | LESO'O N N 0050 | 8sr0 | 0298 | OFHOMT | ooOsy | 11600°0 00b6°0 youa1y, §1-L-917
ser'o | 70500 N AN 0080 | gszo | oskz | or-oLr | ov0T | Z010°0 00880 YuaIL p1-1-91T
IN IN N aN aN aN aN dN N UN aN yuA ¢1-1-91T
$S10°0 1L60°0 N iN iN 17£0°0 050°C O1-90RE'] OrE'd 5100 000°1 Yauasf T1-L-91T

N, Ndger SIPIATTOIPTY WYy, H; 0D, 1S0s Lt . Lle 0 [y (swezd) wn s Zeuey 25BN

Mo nd [eoL
A10) SAGIIINNOIAVY ALVOIIT 40 ALINVND
¢ Jo ¢ 98ed -Krewiung AIOJUAU] QISBAA SPIONUOIPEY °*T-C d[qEL

0

¢ 8

r o L
At m..u a4

e

i

6

2T-2¢c



DOE/RIL-91-61, Rev. 0

N aN N N 4N N UN dN N UN N Ud YV asnoy1amod M-(0T
N UN N N UN iN N N dN N N g Juneng mM-007
N UN N gN 4N iN YN ¥N aN N iN S vooW g USY M-00T
N 4N N AN an N UN dN N N 4N uiseg jesodsic] Ysv m-00T
. | | . R |
N ‘m.z‘ ‘mz, iN | iN T i iN N aN N wseg uonuRy 107
N i T Suweg-
AN M.z . MZ x,z UN M.Z xz aN dN UN N Xof UOISI2ANT 161-L-TT
N an aN N AN iN N N aN N N Xog BoISIALT £61-AL- 14T
w N N AN N N AN N iN N UN XOg UolsIaANT £61-AX.L- 14T
AN AN N AN N dN 4N aN N N UN Xof UOISIdAIQ ZST-UXI-[$T
N iN AN N N AN aN iN UN N aN Xog uoisiaalg 1¢1-9X1-1vT
N N AN N iN N N 4N YN N AN Xoff UOISISALC L T-X.E-THT
AN AN AN AN N N 4N AN AN N UN Xog HOISISAI] YST-XI-[4T
N AN uN AN N aN N b 13 uN N ¥N Xog UOISIIAIT ¢S 1-XI- 14T
N N AN N N uN N N dN AN UN XOf WOISIAIG TOT-XL- 14T
aN iN N dN dN N IN aN UN N N Xog UOIsIaAI(] £CT-HL-THT
N aN iN AN N AN dN dN dN dN iN Xog UOISISANT TS1-4L-14T
N dN N N N N N N N dN N Xog UoIsIaAI 76T-L-[¥T
N dN aN AN N aN dN dN dN N dN xog uolstaald gS1-L-1+T
N UN 4N AN AN N N N aN dN N XOf UOISIAAI] ZS1-1-1¥T
L% L% P S2PIONUOIPRY wy,,. H; L ISy, Weay £t Nez (sweid) ) Wwawadeuely 2158
50y nd Jeog,
D) SEAFTONNOIAVY dALNO0JTH 4O ALILNVAD
G Jo ¢ 98eq "Arewiung AIOJIOAUT 9)SEAA SPIONUOCIPEY *7-7 J[qEL

2T-2d



DOE/RL-91-61, Rev. 0

‘portodar anjea ON - UN

"0861 ‘I 113dy g3norqy padesap ofe pue (§861 °[¢ 19 19UUS)S) o5EQEIEQ SSIH WOY OIF SON[EA

‘Bl661 DOHM :90Inog

asajoy pouuejdufy
qN N aN AN AN N 00791 01-d09v°f 00°LT 4N 0001 091-M-002-9dN
oL saseapry poumeduy)
29¢00°0 [FANI] N aN N dN $29°S 1-3L09°€E eor's 100070 0O0E'0 punoln fermg 3-M-R1T
o ng,., sopljanuolpey uy,,, H; 03, 15, LY. A 5D, Nyee (swea®) 10U} 1uatEaSeurjy 9ISeAN
1200 ndg (10,
#(1D) STAITIANOCIAVH AILYO4TE 4O ALELNYID
¢Jo¢C Qmmnm .EEE:M thaﬁu\EH ISEM SPHONUOIPEY °*T-T 2Iqel,

¢

& &

0

L8 g

i

6

2T-2e






DOE/RL-91-61, Rev. 0

N 00005 000'0F N 000"001 UN 000'001 o00'00L N 000'052 N 000011 000°000°1 000°0E 000'9 N QD 9T-L91T
Pt AL Pt
“dN 0006 N 9N N N AN 000°06 N 00009 N N 000'051 4N N 000'81 U3 1I61-L91T
iN 000"y o's ki 0008 uN 0008 000'09 uN 0006} -1 000'6 00008 06T uN ¥N QD BI=L9IT
0001 8N iN 4N N ol 8N N N N 0001 N BN UN N ¥N WD LT
P L s
uN 000‘0L AN 000'0F |N N N 00a'00L' s K05 000%005 N N ooo‘oo€s | ooooet B 000°0¢1 ©) 11912
AN 008*1 000'9 WN 000'031 000+ N 009'T U S-1912
aN N uN uN N uN N uN A WXLHT
s,
¥N N AN N N |N uN iN AN N UN N uN uN aN N Sumarsory XIHT
AL BB
N ¥N | ¥N N N HN N HN N N N k-1 WN uN iN ST0E-AL 1P
FOL gD
N g0 ¥N uN uN | iN dN uN N N ¥N N UN uN dN VIOE-KE- YT
L It
N ¥N b iN i ¥N N N iN N N N uN HN AN N DTE-XI- VT
sy, B
N uN N N 8N UN N N 4N WM N N ki) UN uH ¥N ST0E-XI- 14T
oy )
N uN UN o iN ¥N ¥N N iN N HN N UN UN N N YIOE- XA THT
)
4N N uN iN HN |N N AN N N ki (34 N UN N uN uN W) 70611V
L
N uN N N N AN ¥N k] N N ¥N N N uN iN ¥N P 106-1-1FT
e,
N AN uN N N UN N UN uN N tapeg 1961142
.- SEA pIe SR, s B :
oyEumRLY e eregdsony ‘ONH AN oTAIN apuon]q oppreks “ON'MN my
FTEpes oaed U ESHEY 0y o)
BVM,

(3% STVIDNIHD GALIOITS 0 ALLINVIO

9 jo 1 93ed

-Kreunung KIOJUDAU] S)SEAN TedTWRYD *€-7 JqEL

£ o &

A

L

0 &£ o

'y

A

O

2T-3a



DOE/RL-91-61, Rev. 0

N N AN iN 00001 UN N aN N AN aN AN N N N AN YA 1-1-917
puod
osnolamog
IN N AN N N N N iN 9N N uN N N aN N AN M-00T
puog
N N N N iN k. 1 AN N N N YN AN N N N AN H-1-917
puodg
N uN N N ¥N N N N N AN Vi-1-917
T T Ftea], B S g

T2
N N 000'052 000'09 000'17 N W 000062 o00'0r N 000°p omaTy g-I-HT
T
000'01 N N N N 0002 N N L ¥N N Ny TIHT
N N N N L] HN N N AN N UN WD IMT-MPHLE
N N N N 000° uN N uN N T AN N N N N N ]UD 9E-191T
W BN uN uN N uN N N N b N N o't N an N ) §E-191T
N BN N BN N UN N N N W uH N 000°t N N N 40 FE-19TT
N uN N o AN N ¥N N W N uN N N N N M) £EI9IT
uw 00007 N 000'0r iN b: N 000'00F‘1 iN 000’0 N N 000'00Z°1 | o000t ¥N 0051 913 TERL9IL
T
N N N AN N N N ¥N N W N N N N N N Ry 1€-1917
N uN N N N UN N AN N L] 000'8 N N uN P N W0 62-191C
N uN N N N N N N N W N N oov'ot AN N N ) BZ-I91T
uN N o W N N N N N uw N N 000t UN i1 ¥N W LZ-191T

TosH | emms ey | orrexp How | ewmompyy | ewemnpy TRpoS woermegd | owedmog | OCONH | owmn orenN spuonty oppas ‘ON'HN mn

ol Baiiac bk bk ac i wamafeney
ssEM
(3D STVOINAHD GILEOJTY 40 ALUNVAD
9 Jo 7 98eq *Areuraing AJOJUQAUJ QISBM [eOTHIAYD *€-T J[qEL

2T-3b



DOE/RL-91-61, Rev. 0

yoraty,
N N AN N N AN aN aN N HN N 000°sT UN AN dN 0T-1-91T
qoual],
4N | oor'e | 00§°C iN 000°9 000°L 000°0S N 000°S1 AN 000°L | 00009 | 000°T aN N LI-1-91T
qoussy,
dN | 000t | 00ZT°E N 0008 000°8 00009 N 00061 uN 000°6 | ocoo'os | 00s'T AN UN 9I-I-912
qaualy,
aN 000‘¥ 00T°E N 000’8 000°8 000°09 AN 00061 iN 000°6 00008 00s'T ON AN ST-1-912
qoual},
AN | o000t | o0T°E N 0008 0008 000°09 N 000°61 UN 000'6 | ooo'0s | 00s'T N UN ¥1-1-91T
’ Yausay,
iN dN N AN N AN N IN an iN aN dN AN p:104 N £1-3-91T
youas],
AN UN AN anN YN AN AN dN ™ N dN AN N AN N ZI-1-91Z
Yaua1],
aN iN - aN N aN UN AN N AN aN 4N aN AN N AN 11-1-912
Youaly,
AN BN AN aN aN N 4N 4N N 9N dN 4N aN dN N 01-L-912
qouaay,
anN AN aN iN N AN AN N AN AN N N aN N N 6-1-912
Wousl],
N 000°6 0008 AN AN N 000'001 dN 0009 AN N 000°0bE | 000°8 AN 000°0T ¢ 1-91T
g |

UN AN N dN N AN N AN N anN dN ol AN N AN T 1917
qond
¥N N AN AN aN UN N N N aN BN AN N diN N ary-X-917

'OsTH | oS wxqs | opxQ HO™ VemospL] onyy 1 areylsoq] ‘ONH AWUN eIy optong opreld CON'HN £l {e
wrpog | TEmppog wngpog wmipog -ousg s Feuefy

SERAN

(31 STVIDNIHD gILY0JTH 40 ALLNVND
9 Jo ¢ 9feq -Kreqrung KIOJUSAUT 21SBA TEOTWSYD *€-T J[qEBL

Se¢ 8L 0L

-~

G

i

oy
.

6

2T-3c¢



DOE/RL-91-61, Rev. 0

Xog uoBI2AY]
AN N AN N N AN N AN 1S1-1-THT
— ‘ — - “xnuh.ozmnm.
N N N N N AN AN i N uN XIM-L09T
yue, ondag
AN iN AN N N N N N AN AN N aN N iN IM-109T
yue], ondsg
N AN AN N AN N N AN N iN N N N iaN $M-£09T
. yueg, ondag
AN |N N N N N N AN N N N iN uN AN EM-L09T
yue}, ondsg
aN N N ¥N AN AN AN E: anN iN iN AN aN AN TM-L09T
que], ondeg
AN uN uN N N N 8N AN iN ¥N uN 4N AN AN TM-L09T
o TErood .. SPIA e puesyusg Sndsg - T

0 00 youa1y,
WN | 000°09 | 000°0S 0007071 000°0€T | 000°006 AN 000°067 | WN | coobr | o‘00Z'T | GOO'OY iN AN $T-1-917
. Yauas],
4N | o009 | o00's 00021 000¢T | o00‘0s uN 00067 | ¥N | 000'%T | 000°0Z1 | 000 iN AN Y1912
YouaLy,
¥N | 000°9 | 000'S 000'T1 00071 | 00005 N 00097 | AN | 000FT | 000°0ZT | 000 i N £T-1-917
youary,
¥N | 000°9 | 000'S 000°TI 000El | 00006 aN 00067 | WN | 000°FL | 000°0ZT | 0O0F N N TT-I91T
youary,
uN | 008'T | 0051 000t 000°Y 00087 N 0006 N | c00'v | 000'0F | 00T'1 AN UN 17-1-912

osH | "wms oy HO*™N | swworpyy | swommry wmpog unjprnog | omydiony ‘oNH AN SN apron]g oprTais ‘ON'HN fluife?
i TP -oued PLETY (L O

NSBAL

(3 STYOINTHD QALYO4TH 0 ALIINVND
9loy adeq Arewwung AIOJUSAUT SISBAA [eoay) *€-7 IqeL

2T-3d



' DOE/RL-91-61, Rev. 0

¥

XOf UoISIAl]
dN | aN AN AN AN AN UN N | N | uN UN a an £S1-ALTHT
XOf UOISIdAL(]
iN | uN ¥N N N N AN W | UN | AN AN AN AN | ESTUXE-TIT
XOff U0ISISAL]
N | uN N AN N N UN N | ¥N | uN N N N | ZSTEXEIT
X0 UOISISAI(]
i | AN UN AN N N N A | AN | oW N AN AN | OISTEXL-THT
XOf] UOISIDAL
AN | uN AN AN AN N N W | N | W N N AN SST-XI-THT
Xog UWOIBIAAICY
¥N | uN uN AN AN AN AN ¥ | AN | uN N an AN PEI-XI-THT
X0 UOISIBAIT
AN | uN AN AN AN AN N N | uN | AN AN N N £S1-XI-1$T
XOg UOISIoAIT |.
AN | AN 1% AN AN N N W | AW | W AN N AN TST-XL- 147
X0 UOISIFAL]
AN | AN AN AN UN N AN W | ¥N | AN 1 AN N EST-UL-T4T
XOg UOISIoAIT
AW | AN AN AN AN N N W | I | W N N AN TS1-AL 1T
XOg UOISIAI]
AN | AN AN AN N AN AN W | 8N | uN N N N TSTL-THT
Xog UOISIdAKT
W | AN UN AN AN AN AN IN | N | AN AN AN a £S1-L-1hT
X0g UCIRISAIY
AN | uN AN AN N AN AN N | aN | uN N N AN 1L THT
osH | omrs HO®N | owworpy] | vy wn{pos wuemey | orempdwng ‘ONH N N opgeis SON'HN wun
klac ks oned wawsBeneyy
AETM,
(3%) STVIINAHD ILH04TYE 40 ALLINVAD
9 Jo ¢ 98eq Krewrung AIOIUSAU] ISBM [ROIWSYD *€-T SIqBL

Lo &L O0Le0 1 86

2T-3e



DOE/RL-91-61, Rev. 0

“£10JUSAYY V-1-91T O UL PAPOIOUT 212 puod Gp-1-91T PUR YOUSLL, Z-p-1-917 JO AI0)aaT

"B1661 OHM :20In0%

punoIn jeung

N | UM 1 a AN dN AN N AN N 4N iN uN 8-M-81T

ud Y

ISNOTHINOJ

N | AN N 4N AN uN AN AN w N W N N M-00Z

14 Supwing

AN AN aN b N 4N N AN uN N iN AN N M-00T

Mg

uonijoureq 14

N | AN b1 dn AN 4N AN ¥N uN N N N UN UV M-00Z

uiseg] [esodsig

UN | dN N L 13 AN a iN W N 4N N AN UN UsY M-00T
T - T s i

..... i - ——

uonusIsy

¥N |- AN ¥N N 4N UN HN N AN AN AN iN W 1407

S LT R L i n oo SMMEEETT TN re o -

. — , . , — XOf UOISI2AKY
¥ | uN N k134 N AN a N N E: 3 AN N i ISI-L-2bT
0S'H | *wMs Lt HOWN | soompiq | ompungy umigpos wmireepg | omplegd | ‘ONH | smUN aenpy P *ON'HN mp

b oS roued s Serepy
6BM,
(3% STYOINZHD QIINOdTH 40 ALIINVID
9 Jo g a8ed ArpwuIing AIOJUOAU] J)SEAA TEOTWAYD *€-7 AQEL,

2T-3f



DOE/RL-91-61, Rev. 0

00£°€8 00L'LTh il SI punos feys-o[8uts | Z01-XL-14T
00£°6T€ punos [eys-apdus | 101-XI-14T
%m.mi .‘ punos __unm_o_maw 3«.&.?«,
001°S1 00S'TE1 i} | punos [[eYs-aj3uls £0T-L-14T
009°L 00S°6L I Si punos Tioys-o[durs 702-1-14¢
001°S1 008601 I S purios 11oys-ej3uts 10Z-L-T+C
005°9C 009°€ST Il SI punos [ieys-a[3uls TH-L-1vT
000‘€61 00S*€EL T Id out Joxea] patunsse TIeys-2{3urs 111-1-T+2
000681 00S‘PEP'T Id ou punos {[oys-a[Suis OII-I-1¥C
0 00S°61¢ i} S 133jea] PALINSSE [1eys-aj3uls 601-1-1%¢
0 005991 I ST 10)[Ea] PIUINSSE H[ays-2[Suls 801-L-1¥¢C
00€°€8 00€°189 Id ou 1ayea] pawnsse [jeys-a[gums LOT-1-1+T
009°L 00S‘6L i SI Iaxea] patunsse [[oys-o[3uts 901-1-14C
001°L8 006°0LE i SI punos J1eys-a[Jurs SOI-L-1+T
00£°681 007*¥89°1 Id ou punos [[8ys-aj3us POI-L- P2
001°s1 002701 It SI Ja)ed] pawinsse [[oys-aj3urs £01-1-1+T
00Z'6b 00Z°121 I SI punos 11eys-a]3uis 201-1-1#¢C
00S‘TET 000°¥0S 1d ou pumos T1eYys-o[durs 101-1-14T
@ D mmwu.__?um 3:3% amwi ~ b,cmoaw T &? o&mz .
SWNIOA JISEA\ SIqBUIRI(Y |  SUWNIOA ASEM [¥10L,

€ Jo 1 98eq

"SuLre YUeL, X.L- PUe ‘XI- ‘L-1$T Jo uonduosoq “p-g AIqBL

6 ¢

2T-4a



DOE/RL-91-61, Rev. 0

006°81 00‘€19 I sI soxea] pawnsse | jlogs-23ws | €0I-AL-THT
000°€S 00221 I SI punos flogs-o[Sws | ZOI-AL-14T
0 0099t i SI Toxpee] pommsse | [ogs-o3ws | [0I-AL-14T
. wed JUBL L14T o
00C201 00¥'€1€°T I s1 punos PusoBus | SI1-XL-17e
00€°0€ 009'69€° I s1 soxpe] poummnsse | [ogs-ofws | L1I-XL-T4T
001°.8 00€‘88E'T I s1 toxpe] powmsse | [ogs-o{ws | O11-XL-1tT
006°1L 004'2TH'C 1 SI soyee] powmsse | feys-ofdws | STI-XI-THC
00895 000'520°C I SI soxpa] pawnsse | [lays-ajduts | pII-XL-1pT
00909 00S'L6T°C I SI Joxes| pewmsse | [oys-2ifws | €11-KI-THT
00806 005'957°C I SI punos lleys-oButs | 21I-XL-Tbe
001‘VE 005°00%°1 I 51 punos feys-odws | 1I1-XI-HT
00895 00L'8PLT I s1 sayeo pawmnsse | [lays-o[Buis | QII-XL-14¢
006°LE 00b"€SH' T 1l 51 punos Tieys-or3uIs | 601-XL-I4e
0 00Z'L0S I s1 punos neys=18us | gOI-XL-14T
009°L 00£°9€1 I I sayee] pownsse | [eys-o[3us | [01-XL-14C
006°LE 009P1L‘T I st puros lieys-oiBus | 901-XL-142
00LSL 001°S0€'Z It st Joyes] poumsss | [rgs-o(3ws | GOI-XL-1¥2
008°95 000°9¥T It I punos Iegs-oi8ms | $0I-XL-1+C
008°9S 002 p6S I I punos negs-aduts | €0I-XI-Tte
67 (D Supmemoy uopElos] | PazIfIqes WHey] Ay odA, awreN
SWN[OA IS8 Ofqemel] |  swn[oA eISEA [EIOL
¢ Jo z 9%ed "SwIey yueL, A1- PUe ‘XI- ‘I-T+Z Jo uonduosoq ‘-7 dIqe

LY

-
42

2T-4b



DOE/RL-91-61, Rev. 0

T}ES SROAOEWOIRIP SIPN[OUL SWNJOA JISBM .

pajejost e Affenied - [4
PRIE[0ST WSt - J]
PIZI[IqEIS Wl - §]

5a10N

"Z661 YOJURY :90IMOg

0 00€‘+9 I | 15)Ea] powinssy feus-spdurs | 901-AL- 14T
0 00€vL8 i SI 1o)ea] pemmsse feus-opdms | GoI-AL-142
008°0S 001 VLI ) SI Jo}ed] pamnsse liegs-ofws | po1-AL-1¥T
(D (D Burmemoy uoneos; | PZI[IqEIS WA Ao ad{L, sweN
AWA[OA 2ISBM S[qEUIRI] | OWAJOA IASEM [EI0,
€ Jo ¢ 93eq "SwIeq juey, AI- pue ‘XI- ‘I-1$ jo uondisaq p-z AqeL,

r
1

L0

;oo e

F AR A

i

&~
Fa

&

2T-4c



DOE/RL-91-61, Rev. 0

Table 2-5. General 200 West Single-Shell Tank Information
Reference Locator.

Desired Singie-Shell Tank Information

Reference Document

‘Watch List Tanks: Identification per Public Law
101-510, Section 3137, "Safety Measures for Waste
Tanks at Hanford Nuclear Reservation.” (Wyden
Bill Amendment)

WHC-EP-0182, Tank Farm Surveillance and Waste
Status Summary Report, Table 1

Definitions: Definitions include Interim Stabilized
(IS), Partial Interim Isolated (PI), Interim Isolated
(1), Tank Integrity (Sound or Assumed Leaker),
Intsusion, Drywells, Laterals, Surface Levels,
Automatic FIC, Liquid Cbservation Well (LOW),
Thermocouple (TC), Sludge, and Salt Cake.

WHC-EP-0182, Appendix A

Tank Schematic: Quick reference for tank
capacities and relative dimensions,

WHC-EP-0182, Figure B-1

Tank Information: Tank waste material, tank
integrity ("sound” or "assumed leaker"
stabilization/isolation status, total waste,
supernatant waste, drainable interstitial, sludge
volume, salt cake volume, last in-tank photo date.

WHC-EP-0182, Table C-5

Single-Shell Tank Leak Volume Estimates

WHC-EP-0182, Table H-1

Leak Detection Equipment: Type and description
of leak detection devices for each tank, and
detection criteria.

WHC-SD-WM-TI-357, Waste Storage Tank Status
and Leak Detection Criteria

West Area Waste Storage Tank Criteria:
Criteria is discussed by tank farm and includes leak
detection drywells (type of probe used, radiation
criteria, well location, well depths and monitoring
frequency), surface level measurement
(decreasefincrease criteria, monitoring frequency).

WHC-SD-WM-TI-357, Section 6.0

Tank Farms Facility Interim Stabilization
Evaluation: Provides the stabilization criteria for
single-shell tanks and auxiliary tanks.

WHC-CM-5-7 Section 1.11

Single-Shell Tank Operating Specifications:
Information includes structural limitations (tank
content composition, dome loading, waste
temperatures, vapor space pressures), radiological
containment requirements, cross-connection
requirements, and leak detection control.

0OSD-T-151-00013
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Table 2-8. Radionuclides and Chemicals Used or Produced

in Separation/Recovery Processes.

RADIONUCLIDES

Actinium-225
Actinium-227
Americium-241
Americium-242
Americium-242m
Americium-243
Antimony-126
Antimony-126m
Astitine-217
Barium-135m
Barium-137m
Barium-140
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Curium-242
Curium-244
Curium-245
Europium-152
Europium-154
Europium-155
Francium-221
Francium-223
Todine-129
Iron-59

Lanthanum-140
Lead-209
Lead-210
Lead-211
Lead-212
Lead-214
Manganese-54
Neptunium-237
Neptunium-239
Nickel-59
Nickel-63
Niobium-93m
Niobium-95
Palladium-107
Plutonium-238
Plutonium-239/240
Plutonium-241
Polonium-210
Polonium-213
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Praeseodymium-144
Promethium-147
Protactinium-231
Protactinium-233
Protactinium-234m
Radium
Radium-223
Radium-225
Radium-226
Rhodium-103
Rhodium-106
Ruthenium-103
Ruthenium-106
Samarium-151

Selenium-79
Silver-110m
Sodium-22
Strontium-85
Strontium-89
Strontium-90
Technetium-99
Tellurium-129
Thallium-207
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-233
Tin-~126
Tritium
Uranium-233
Uranium-234
Uranium-235
Uranium-238
Yttrium-90
Yttrium-91
Zinec-65
Zirconium-93
Zirconium-95

INORGANIC CHEMICALS

Aluminum
Ammonium ion
Ammonium nitrate
Ammonium sulfate
Antifreeze

Arsenic

Barium

Bismuth

Bismuth phosphate

2T-8a
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Table 2-8. Radionuclides and Chemicals Used or Produced

in Separation/Recovery Processes. Page 2 of 2

INORGANIC CHEMICALS

Ferric cyanide
Ferrous sulfate

Sodium carbonate
Sodium dichromate

(continued) Phosphoric acid ORGANIC CHEMICALS
Potassium

Boric acid Potassium ferrocyanide Bismuth phosphate

Boron Potassium hydroxide Butyl alcohol

Cadmium Potassium permanganate  Chloroform

Calcium Silica Decane

Carbonate Silicon Dibutyl phosphate

Chromium Silver Diesel fuel

Copper Sodium Flammable solvents

Cyanide Sodium bismuthate Grease

Halogenated hydrocarbons
Kerosene

Fluoride Sodium hydroxide Methyl ethyl ketone
Hydrogen fluoride Sodium nitrate Monobutyl phosphate
Hydrogen peroxide Sodium nitrite Paraffin hydrocarbons
Hydroxide Sodium thiosulfate Tributyl phosphate
Iron Sulfamic acid Trichloroethane
Lanthanum nitrate Sulfate

Lead Sulfuric acid

Lithium Thorium

Mangnesium Tin

Manganese Titanium

Nickel sulfate Uranium

Nitrate Uranium oxide

Nitric acid Uranyl nitrate hexahydrate

Nitrite Zinc

Oxalic acid Zirconyl nitrate

Phosphate

Note: Not all analytes are reported in waste inventories. This list contains those

chemicals known or based on their association with T Plant processes are
suspected to have been disposed of to T Plant Aggregate Area waste

management units.

2T-8b
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Table 2-9. Radionuclides and Chemicals Disposed of to T Plant

Waste Management Units.

Page 1 of 2

RADIONUCLIDES

Actinium-225
Actinium-227
Americium-241
Americium-242
Americium-242m
Americium-243
Antimony-126
Antimony-126m
Astitine-217
Barium-135m
Barium-137m
Barium-140
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cerium-141
Cerium-144
Cesium-~134
Cesium-135
Cesium-137
Cobalt-57
Cobalt-58
Cobalt-60
Curium-242
Curium-244
Curium-245
Europium-152
Europium-154
Europium-155
Francium-221
Francium-223

Iodine-129
Iron-59
Lanthanum-140
Lead-209
Lead-210
Lead-211
Lead-212
Lead-214
Manganese-54
Neptunium-237
Neptunium-239
Nickel-59
Nickel-63
Niobium-93m
Niobium-95
Palladium-107
Plutonium-238
Plutonium-239/240
Plutonium-241
Polonium-210
Polonium-213
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Praeseodymium-144
Promethium-147
Protactinium-231
Protactinium-233
Protactinium-234m
Radium
Radium-223
Radium-225
Radium-226
Rhodium-103

Rhodium-106
Ruthenium-103
Ruthenium-106
Samarium-151
Selenium-79
Silver-110m
Sodium-22
Strontium-85
Strontium-89
Strontium-90
Technetium-99
Tellurium-129
Thallium-207
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-233
Thorivm-234
Tin-126
Tritium
Uranium-233
Uranium-234
Uranium-235
Uranium-238
Yttrium-90
Yttrium-91
Zinc-65
Zirconium-93
Zirconium-95

INORGANIC
CHEMICALS

Aluminum

2T93a
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Table 2-9, Radionuclides and Chemicals Disposed of to T Plant

Waste Management Units.

Page 2 of 2

INORGANIC
CHEMICALS
(Continued)

Ammonium ion
Ammonium nitrate
Ammonium sulfate
Arsenic

Barium

Bismuth

Bismuth phosphate
Boric acid

Boron

Cadmium

Caicium
Carbonate

Ceric nitrate
Cerium

Chloride
Chromium

Copper

Cyanide

Ferric cyanide
Ferrous sulfate
Fluoride
Hydrogen fluoride
Hydrogen peroxide

Lead

Lithium
Mangnesium
Manganese

Nickel

Nickel sulfate
Nitrate

Nitric acid

Nitrite

Oxalic acid
Phosphate
Phosphoric acid
Potassium
Potassium ferrocyanide
Potassium hydroxide
Potassium permanganate
Silica

Silicon

Silver

Sodium

Sodium bismuthate
Sodium carbonate
Sodium dichromate
Sodium hydroxide
Sodium iodine
Sodium nitrate
Sodium nitrite

Sulfamic acid

Sulfate

Sulfuric acid

Thorium

Tin

Titanium

Uranium

Uranium oxide

Uranyl nitrate
hexahydrate

Zinc

Zirconyl nitrate

ORGANIC CHEMICALS

Bismuth phosphate

Butyl alcohol

Chloroform

Decane

Dibutyl phosphate

Halogenated hydrocar-
bons

Kerosene

Methyl ethyl ketone

Monobutyl phosphate

Paraffin hydrocarbons

Tributyl phosphate

Hydroxide Sodium thiosulfate Trichloroethane

Iron

Lanthanum nitrate

Note: Not all analytes are reported in waste inventories. This list contains

those chemicals known or based on their association with T Plant
processes, are suspected to have been disposed of to T Plant Aggregate
Area waste management units.
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3.0 SITE CONDITIONS

The following sections describe the physical nature and setting of the Hanford Site, the
200 West Area, and the T Plant Aggregate Area. The site conditions are presented in the
following sections:

Physiography and Topography (Section 3.1)
Meteorology (Section 3.2)

Surface Hydrology (Section 3.3)

Geology (Section 3.4)

Hydrogeology (Section 3.5)

Environmental Resources (Section 3.6)

Human Resources (Section 3.7).

© Sections describing topography, geology, and hydrogeology have been taken from

ot )
N

. standardized texts provided by Westinghouse Hanford (Delaney et al. 1991; Lindsey et al.

1991; and Lindsey et al. 1992) for that purpose.

_ 3.1 PHYSIOGRAPHY AND TOPOGRAPHY

Py s

The Hanford Site (Figure 3-1) is situated within the Pasco Basin of southcentral
Washington. The Pasco Basin is one of 2 number of topographic depressions located within
the Columbia Basin Subprovince of the Columbia Intermontane Province (Figure 3-2), a
broad basin located between the Cascade Range and the Rocky Mountains. The Columbia
Intermontane Province is the product of Miocene continental flood basalt volcanism and
regional deformation that occurred over the past 17 million years. The Pasco Basin is
bounded on the north by the Saddle Mountains, on the west by Umtanum Ridge, Yakima
Ridge, and the Rattlesnake Hills, on the south by Rattlesnake Mountain and the Rattlesnake
Hills, and on the east by the Palouse Slope (Figure 3-1).

The physiography of the Hanford Site is dominated by the low-relief plains of the
Central Plains physiographic region and anticlinal ridges of the Yakima Folds physiographic
region (Figure 3-3), Surface topography seen at the Hanford Site is the result of (1) uplift of
anticlinal ridges, (2) Pleistocene cataclysmic flooding, and (3) Holocene eolian activity
(DOE 1988b). Uplift of the ridges began in the Miocene epoch and continues to the present.

3-1
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Cataclysmic flooding occurred when ice dams in western Montana and northern Idaho were
breached, allowing large volumes of water to spill across eastern and central Washington.
The last major flood occurred about 13,000 years ago, during the late Pleistocene epoch.
Anastomosing flood channels, giant current ripples, bergmounds, and giant flood bars are
among the landforms created by the floods. Since the end of the Pleistocene epoch, winds
have locally reworked the flood sediments, depositing dune sands in the lower elevations and
loess (windblown silt) around the margins of the Pasco Basin. Generally, sand dunes have
been stabilized by anchoring vegetation except where they have been reactivated where
vegetation is disturbed (Figure 3-4).

A series of numbered areas have been delineated at the Hanford Site. The 100 Areas
are situated in the northern part of the Hanford Site adjacent to the Columbia River in an
area commonly called the "Horn." The elevation of the "Horn" is between 119 and 143 m
(390 and 470 ft) above mean sea level (msl) with a slight increase in elevation away from the
river. The 200 Areas are situated on a broad flat area called the 200 Areas Plateau. The
200 Areas plateau is near the center of the Hanford Site at an elevation of approximately 198
to 229 m (650 to 750 ft) above msl. The plateau decreases in elevation to the north,
northwest, and east toward the Columbia River, and plateau escarpments have elevatlon
changes of between 15 to 30 m (50 to 100 ft).

The 200 West Area is situated on the 200 Areas Plateau on a relatively flat prominent
terrace (Cold Creek Bar) formed during the late Pleistocene flooding (Figure 3-5). Cold
Creek Bar trends generally east to west and is bisected by a flood channel that trends north

to south. This terrace drops off rather steeply to the north and northwest with elevation
changes between 15 and 30 m (50 to 100 ft).

The topography of the 200 West Area is generally flat (Figure 3-1). The elevation in
the vicinity of the T Plant Aggregate Area ranges from approximately 221 m (725 ft) along
the eastern part of the unit to about 204 m (670 ft) above msl in the western part. A detailed

topographic map of the area is provided as Plate 2. There are no natural surface drainage
channels within the area.

3.2 METEOROLOGY

The following sections provide information on Hanford Site meteorology including

precipitation (Section 3.2.1), wind conditions (Section 3.2.2), and temperature variability
(Section 3.2.3).

The Hanford Site lies east of the Cascade Mountains and has a semiarid climate
because of the rainshadow effect of the mountains. The weather is monitored at the Hanford
Meteorology Station, located between the 200 East and 200 West Areas, and at other points
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situated through the reservation. The following sections summarize the Hanford Site
meteorology.

3.2.1 Precipitation

The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation.
Precipitation falls mainly in the winter, with about half of the annual precipitation occurring
between November and February. The maximum 25 yI/24 h storm event has been calculated
at 3.8 cm (1.5 in.) (Stone et al. 1983). The maximum 100 yr/24 h storm event is
approximately 5 cm (2 in.). Average winter snowfall ranges from 13 cm (5.3 in.) in January
to 0.8 cm (0.31 in.) in March. The record snowfall of 62 cm (24.4 in.) occurred in
February 1916 (Stone et al. 1983). During December through February, snowfall accounts
for about 38% of all precipitation in those months.

The average yearly relative humidity at the Hanford Site for 1946 to 1980 was 54.4%.
Humidity is higher in winter than in summer. The monthly averages for the same period
range from 32.2% for July to 80% in December. Atmospheric pressure averages are higher
in the winter months and record absolute highs and lows also occur in the winter.

3.2.2 Winds

The Cascade Mountains have considerable effect on the wind regime at the Hanford
Site by serving as a source of cold air drainage. This gravity drainage results in a northwest

~* to west-northwest prevailing wind direction. The average mean monthly speed for 1945 to

1980 is 3.4 m/s (7.7 mph). Peak gust speeds range from 28 to 36 m/s (63 to 80 mph) and
are generally southwest or west-southwest winds (Stone et al. 1983).

Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al, 1983).
The gravity drainage from the Cascades produces a prevailing west-northwest wind in the
200 West Area. In July, hourly average wind speeds range from a low of 2.3 m/s (5.2 mph)
from 9 to 10 a.m. to a high of 6 m/s (13.0 mph) from 9 to 10 p.-m.

3.2.3 Temperature

Based on data from 1914 to 1980, minimum winter temperatures vary from -33 °C
(-27 °F) to -6 °C (22 °F), and maximum summer temperatures vary from 38 °C (100 °F)
to 46 °C (115 °F). Between 1914 and 1980, a total of 16 days with temperatures -29 °C
(-20 °F) or below are recorded. There are 10 days of record when the maximum
temperature failed to go above -18 °C (0 °F). Prior to 1980, there were three summers on
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record when the temperatures were 38 °C (100 °F) or above for 11 consecutive days
(Stone et al. 1983).

3.3 SURFACE HYDROLOGY

3.3.1 Regional Surface Hydrology

Surface drainage enters the Pasco Basin from several other basins, which include the
Yakima River Basin, Walla Walla River Basin, Palouse/Snake Basin, and Big Bend Basin
(Figure 3-7). Within the Pasco Basin, the Columbia River is joined by major tributaries
including the Yakima, Snake, and Walla Walla Rivers. No perennial streams originate
within the Pasco Basin. Columbia River inflow to the Pasco Basin is recorded at the United
States Geological Survey (USGS) gage below Priest Rapids Dam, and outflow is recorded
below McNary Dam. Average annual flow at these recording stations is approximately
1.1 x 10" m® (8.7 x 107 acre-ft) at the USGS gage and 1.6 x 10" m® (1.3 x 10® acre-ft) at
the McNary Dam gage (DOE 1988b).

Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr).
Mean annual runoff from the basin is estimated to be less than 3.1 x 10" m%/yr (2.5 x 10*
acre-ft/yr), or approximately 3% of the total precipitation. The remaining precipitation is
assumed to be lost through evapotranspiration with a small component (perhaps less than 1%)
recharging the groundwater system (DOE 1988b).

3.3.2 Surface Hydrology of the Hanford Site

Primary surface water features associated with the Hanford Site, located near the center
of the Pasco Basin (Figure 3-7), are the Columbia and Yakima Rivers and their major
tributaries, the Snake and Walla Walla Rivers. West Lake, about 4 hectares (10 acres) in
size and less than 0.9 m (3 ft) deep, is the only natural lake within the Hanford Site
(DOE 1988b). Wastewater ponds, cribs, and ditches associated with nuclear fuel
reprocessing and waste disposal activities are also present on the Hanford Site.

The Columbia River flows through the northern part and along the eastern border of
the Hanford Site. This section of the river, the Hanford Reach, extends from Priest Rapids
Dam to the headwaters of Lake Wallula (the reservoir behind McNary Dam). Flow along
the Hanford Reach is controlled by Priest Rapids Dam. Several drains and intakes are also
present along this reach, including irrigation outfalls from the Columbia Basin Irrigation
Project, the Washington Public Power Supply System (WPPSS) Nuclear Project 2, and
Hanford Site intakes for onsite water use. Much of the northern and eastern parts of the
Hanford Site are drained by the Columbia River.

3-4



DOE/RL-91-61, Rev. 0

Routine water-quality monitoring of the Columbia River is conducted by the
U.S. Department of Energy (DOE) for both radiological and nonradiological parameters and
has been reported by Pacific Northwest Laboratory (PNL) since 1973. Washington State
Department of Ecology (Ecology) has issued a Class A (excellent) quality designation for
Columbia River water along the Hanford Reach from Grand Coulee Dam, through the Pasco
Basin, to McNary Dam. This designation requires that all industrial uses of this water be
compatible with other uses, including drinking, wildlife habitat, and recreation. In general,
the Columbia River water is characterized by a very low suspended load, a low nutrient
content, and an absence of microbial contaminants (DOE 1988b).

Approximately one-third of the Hanford Site is drained by the Yakima River system.
Cold Creek and its tributary, Dry Creek, are ephemeral streams on the Hanford Site that are
within the Yakima River drainage system. Both streams drain areas along the western part
of the Hanford Site and cross the southwestern part of the Hanford Site toward the Yakima
River. Surface flow, which may occur during spring runoff or after heavier-than-normal
precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs,
located on the western part of the Hanford Site, forms a small surface stream that flows for
about 2.9 km (1.8 mi) before infiltrating into the ground.

3.3.3 T Plant Aggregate Area Surface Hydrology

No natural surface water bodies exist in the T Plant Aggregate Area which lies within

the Yakima River system. The only existing man-made surface water bodies are the 216-T-1
Ditch, the open stretches of the 216-T-4-2 Ditch, and the 207-T Rentention Basin. The

! 216-T-1 Ditch is an active waste management unit north of the 221-T Building. The ditch is

556 m (1,825 ft) long and runs northwest. The 216-T-4-2 Ditch runs from northwest to
southeast across about 460 m (1,500 ft) of 200 West Area. It originates about 30 m (100 ft)

* north of the T Tank Farm, and terminates at the old 216-T-4A Pond, which has been

backfilled and stabilized. The open portions of the ditches do not present any flooding
potential due to the nature of the soil which allows for rapid infiltration of surface water into
the ground. The 200 West Area in not in a designated floodplain. The 207-T Retention
Basin presents no threat of flooding because they discharge into the 216-T-4-2 Ditch.

The 200 West Area, and specifically the T Plant Aggregate Area, is not in a designated
floodplain. Calculations of probable maximum floods for the Columbia River and the Cold
Creek Watershed indicate that the 200 West Area is not expected to be inundated under
maximum flood conditions (DOE/RL 1991c).
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3.4 GEOLOGY

The following subsections provide information pertaining to geologic characteristics of
southcentral Washington, the Hanford Site, the 200 West Area, and the T Plant Aggregate
Area., Topics included are the regional tectonic framework (Section 3.4.1), regional
stratigraphy (Section 3.4.2), and 200 West Area and T Plant Aggregate Area geology
(Section 3.4.3).

The geologic characterization of the Hanford Site, including the 200 West Area and
T Plant Aggregate Area is the result of many previous site investigation activities at Hanford.
These activities include the siting of nuclear reactors, characterization activities for the Basalt
Waste Isolation Project (BWIP), waste management activities, and related geologic studies
supporting these efforts. Geologic investigations have included regional and Hanford Site
surface mapping, borehole/well sediment logging, field and laboratory sediment
classification, borehole geophysical studies (including gamma radiation logging), and in situ
and laboratory hydrogeologic properties testing.

3.4.1 Regional Tectonic Framework

The following sections provide information on regional (southcentral Washington)
geologic structure, structural geology of the Pasco Basin and the Hanford Site, and regional
and Hanford Site seismology.

3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a part of the North
American continental plate and lies in a back-arc setting east of the Cascade Range. It is
bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky
Mountains and Idaho Batholith, and on the south by the High Lava Plains and Snake River
Plain (Figure 3-8).

The Columbia Plateau can be divided into three informal structural subprovinces
(Figure 3-9): Blue Mountains, Palouse, and Yakima Fold Belt (Tolan and Reidel 1989).
These structural subprovinces are delineated on the basis of their structural fabric, unlike the
physiographic provinces that are defined on the basis of landforms. The Hanford Site is
located in the Yakima Fold Belt Subprovince near its junction with the Palouse Subprovinces.

The principal characteristics of the Yakima Fold Belt (Figure 3-10) are a series of
segmented, narrow, asymmetric anticlines that have wavelengths between S and 32 km
(3 and 19 mi) and amplitudes commonly less than 1 km (0.6 mi) (Reidel 1984; Reidel et al.
1989a). The northern limbs of the anticlines generally dip steeply to the north, are vertical,
or even overturned. The southern limbs generally dip at relatively shallow angles to the
south. Thrust or high-angle reverse faults with fault planes that strike parallel or subparallel
to the axial trends are principally found on the north sides of these anticlines. The amount of
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vertical stratigraphic offset associated with these faults varies but commonly exceeds
hundreds of meters. These anticlinal ridges are separated by broad synclines or basins that,
in many cases, contain thick accumulations of Tertiary- to Quaternary-age sediments. The
Pasco Basin is one of the larger structural basins in the Yakima Fold Belt Subprovince.

Deformation of the Yakima folds occurred under a north-south compression and was
contemporaneous with the eruption of the basalt flows (Reidel 1984; Reidel et al. 1989a).
Deformation occurred during the eruption of the Columbia River Basalt Group and continued
through the Pliocene epoch, into the Pleistocene epoch, and perhaps to the present.

3.4.1.2 Pasco Basin and Hanford Site Structural Geology. The Pasco Basin, in which
the Hanford Site is located, is a structural depression bounded on the north by the Saddle
Mountains anticline, on the east by the Palouse Slope, on the west by the Umtanum Ridge,
Yakima Ridge, and Rattlesnake Hills anticlines, and on the south by the Rattlesnake
Mountain anticline (Figure 3-11). The Pasco Basin is divided by the Gable Mountain
anticline, the easternmost extension of the Umtanum Ridge anticline, into the Wahluke
syncline in the north, and the Cold Creek syncline in the south. Both the Cold Creek and
Wahluke synclines are asymmetric and relatively flat-boitomed structures. The north limbs
of both synclines dip gently (approximately 5°) to the south and the south limbs dip steeply
to the north. The deepest parts of the Cold Creek syncline, the Wye Barricade depression,
and the Cold Creek depression are approximately 12 km (7.5 mi) southeast of the Hanford
Site 200 Areas, and just to the west-southwest of the 200 West Area, respectively. The
deepest part of the Wahluke syncline lies just north of Gable Gap.

The 200 West Area is situated on the generally southward dipping north limb of the
Cold Creek syncline 1 to 5 km (0.6 to 3 mi) north of the syncline axis. The Gable
Mountain-Gable Butte segment of the Umtanum Ridge anticline lies approximately 4 km
(2.5 mi) north of the 200 West Area. The axes of the anticline and syncline are separated by
a distance of 9 to 10 km (5.6 to 6.2 mi) and the crest of the anticline (as now exposed) is
over 200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result,
the basalts and overlying sediments dip to the south and southwest beneath the 200 West
Area.

3.4.1.3 Regional and Hanford Site Seismology. Eastern Washington, especially the
Columbia Plateau region, is a seismically inactive area when compared to the rest of the
western United States (DOE 1988b). The historic seismic record for eastern Washington
began in approximately 1850, and no earthquakes large enough to be felt had epicenters on
the Hanford Site. The closest regions of historic moderate-to-large earthquake generation are
in western Washington and Oregon and western Montana and eastern Idaho. The most
significant event relative to the Hanford Site is the 1936 Milton-Freewater, Oregon,
earthquake that had a magnitude of 5.75 and that occurred more than 90 km (54 mi) away.
The largest Modified Mercalli Intensity for this event was felt about 105 km (63 mi) from
the Hanford Site at Walla Walla, Washington, and was VII.
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Geologic evidence of past moderate or possibly large earthquake activity is shown by
the anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and
Gable Mountain. The currently recorded seismic activity related to these structures consists
of micro-size earthquakes. The suggested recurrence rates of moderate and larger-size
earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of
years).

3.4.2 Regional Stratigraphy

The following subsections summarize regional stratigraphic characteristics of the
Columbia River Basalt and Suprabasalt sediments. Specific references to the Hanford Site
and 200 West Area are made where applicable to describe the general occurrence of these
units within the Pasco Basin.

The principal geologic units within the Pasco Basin include the Miocene age basalt of
the Columbia River Basalt Group, and overlying late Miocene to Pleistocene suprabasalt
sediments (Figure 3-12). Older Cenozoic sedimentary and volcaniclastic rocks underlying
the basalts are not exposed at the surface near the Hanford Site. The basalts and sediments
thicken into the Pasco Basin and generally reach maximum thicknesses in the Cold Creek
syncline. The suprabasalt sedimentary sequence at the Hanford Site pinches out against the
anticlinal structures of Saddle Mountains, Gable Mountain/Umtanum Ridge, Yakima Ridge,
and Rattlesnake Hilis,

The suprabasalt sediment sequence is up to approximately 230 m (750 ft) thick and
dominated by laterally extensive deposits assigned to the late Miocene- to Pliocene-age
Ringold Formation and the Pleistocene-age Hanford formation (Figure 3-13). Locally
occurring strata informally referred to as the pre-Missoula gravels, the Plio-Pleistocene unit,
and the early "Palouse” soil comprise the remainder of the sedimentary sequence. The pre-
Missoula gravels underlie the Hanford formation in the east-central Cold Creek syncline and
at the east end of Gable Mountain anticline east and south of 200 Areas. The pre-Missoula
gravels have not been identified in the 200 West Area. The nature of the contact between
the pre-Missoula gravels has not been identified in the 200 West Area. The nature of the
contact between the pre-Missoula gravels and the overlying Hanford formation has not been
completely delineated. In addition, it is unclear whether the pre-Missoula gravels overlie or
interfinger with the early "Palouse” soil and Plio-Pleistocene unit. Magnetic polarity data
indicate the unit is no younger than early Pleistocene in age (> 1 Ma [million years before
present]) as reported in Baker et al. (1991).

Relatively thin surficial deposits of eolian sand, loess, alluvium, and colluvium
discontinuously overlie the Hanford formation.
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3.4.2.1 Columbia River Basalt Group. The Columbia River Basalt Group (Figure 3-12)
comprises an assemblage of tholeiitic, continental flood basalts of Miocene age. These flows
cover an area of more 163,700 km? (63,000 mi®) in Washington, Oregon, and Idaho and
have an estimated volume of about 174,356 km® (40,800 mi*) (Tolan et al. 1989). Isotopic
age determinations indicate that basalt flows were erupted approximately 17 to 6 Ma, with
more than 98% by volume being erupted in a 2.5 million year period (17 to 14,5 Ma)
(Reidel et al. 1989b).

Columbia River Basalt flows were erupted from north-northwest-trending fissures of
linear vent systems in north-central and northeastern Oregon, eastern Washington, and
western Idaho (Swanson et al. 1979). The Columbia River Basalt Group is formally divided
into five formations (from oldest to youngest): Imnaha Basalt, Picture Gorge Basalt, Grande
Ronde Basalt, Wanapum Basalt, and Saddle Mountains Basalt. Of these, only the Picture
Gorge Basalt is not known to be present in the Pasco Basin. The Saddle Mountains Basalt,

o divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin, Wilbur Creek
and Umatilla Members (Figure 3-12), forms the uppermost basalt unit throughout most of the

Lt Pasco Basin. The Elephant Mountain Member is the uppermost unit beneath most of the

«+ Hanford Site except near the 300 Area where the Ice Harbor Member is found and north of
the 200 Areas where the Saddle Mountains Basalt has been eroded down to the Umatilla

©” Member locally. On anticlinal ridges bounding the Pasco Basin, the Saddle Mountains Basalt

¢ is locally absent, exposing the Wanapum and Grande Ronde Basalts.

3.4.2.2 Ellensburg Formation. The Ellensburg Formation consists of all sedimentary units
=3 that occur between the basait flows of the Columbia River Basalt Group in the central
Columbia Basin. The Ellensburg Formation generally displays two main lithologies:

* volcaniclastics (Reidel and Fecht 1981; Smith et al. 1989), and siliciclastics (DOE 1988b).
- The volcaniclastics consist mainly of primary pyroclastic air fall deposits and reworked

eplclasucs derived from volcanic terrains west of the Columbia Plateau. Siliciclastic strata in

* the Ellensburg Formation consists of clastic, plutonic, and metamorphic detritus derived from
o~ the Rocky Mountain terrain. These two lithologies occur as both distinct and mixed in the
Pasco Basin. A detailed discussion of the Ellensburg Formation in the Hanford Site is given
by Reidel and Fecht (1981). Smith et al. (1989) provides a discussion of age equivalent units
adjacent to the Columbia Plateau.

The stratigraphic names for individual units of the Ellensburg Formation are given in
Figure 3-12. The nomenclature for these units is based on the upper- and lower-bounding
basalt flows and thus the names are valid only for those areas where the bounding basalt
flows occur. Because the Pasco Basin is an area where most bounding flows occur, the
names given in Figure 3-12 are applicable to the Hanford Site. At the Hanford Site the three
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uppermost units of the Ellensburg Formation are the Selah interbed, the Rattlesnake Ridge
interbed, and the Levey interbed.

3.4.2.2.1 Selah Interbed. The Selah interbed is bounded on the top by the Pomona
Member and on the bottom by the Esquatzel Member. The interbed is a variable mixture of
silty to sandy vitric tuff, arkosic sands, tuffaceous clays, and locally thin stringers of
predominantly basaltic gravels. The Selah interbed is found beneath most of the Hanford
Site.

3.4.2.2.2 Rattlesnake Ridge Interbed. The Rattlesnake Ridge interbed is bounded on
the top of the Elephant Mountain Member and on the bottom by the Pomona Member. The
interbed is up to 33 m (108 ft) thick and dominated by three facies at the Hanford Site: (1) a
lower clay or tuffaceous sandstone, (2) a middle, micaceous-arkosic and/or tuffaceous
sandstone, and (3) an upper, tuffaceous siltstone to sandstone. The unit is found beneath
most of the Hanford Site.

3.4.2.2.3 Levey Interbed. The Levey interbed is the uppermost unit of the
Ellensburg Formation and occurs between the Ice Harbor Member and the Elephant
Mountain Member. It is confined to the vicinity of the 300 Area. The Levey interbed is a
tuffaceous sandstone along its northern edge and a fine-grained tuffaceous siltstone to
sandstone along its western and southern margins.

3.4.2.3 Ringold Formation. The Ringold Formation at the Hanford Site is up to 185 m
(607 ft) thick in the deepest part of the Cold Creek syncline south of the 200 West Area and
170 m (558 ft) thick in the western Wahluke syncline near the 100-B Area. The Ringold
Formation pinches out against the Gable Mountain, Yakima Ridge, Saddle Mountains, and
Rattlesnake Mountain anticlines. It is largely absent in the northern and northeastern parts of
the 200 East Area and adjacent areas to the north in the vicinity of West Lake. The Ringold
Formation is assigned a late Miocene to Pliocene age (Fecht et al. 1987; DOE 1988b) and
was deposited in alluvial and lacustrine environments (Bjornstad 1984; Fecht et al. 1987;

Lindsey et al. 1991).

Recent studies of the Ringold Formation (Lindsey and Gaylord 1989; Lindsey et al.
1992) indicate that it is best described and divided on the basis of sediment facies
associations and their distribution. Facies associations in the Ringold Formation (defined on
the basis of lithology, petrology, stratification, and pedogenic alteration) include fluvial
gravel, fluvial sand, overbank deposits, lacustrine deposits, and alluvial fan. The facies
associations are summarized as follows:

. Fluvial gravel--Clast-supported granule to cobble gravel with a sandy matrix dominates
the association. Intercalated sands and muds also are found. Clast composition is very
variable, with common types being basalt, quartzite, porphyritic volcanics, and
greenstones. Silicic plutonic rocks, gneisses, and volcanic breccias also are found.
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Sands in this association are generally quartzo-feldspathic, with basalt contents
generally in the range of 5 to 25%. Low angle to planar stratification, massive
channels, wide, shallow channels, and large-scale cross-bedding are found in outcrops.
The association was deposited in a gravelly fluvial system characterized by wide,
shallow shifting channels.

Fluvial sand--Quartzo-feldspathic sands displaying cross-bedding and cross-lamination
in outcrop dominate this association. These sands usually contain less than 15% basait
lithic fragments, although basailt contents as high as 50% may be encountered.
Intercalated strata consist of lenticular silty sands and clays up to 3 m (10 ft) thick and
thin (<0.5 m) gravels. Fining upwards sequences less than 1 m (3.3 ft) to several
meters thick are common in the association. Strata comprising the association were
deposited in wide, shallow channels.

Overbank deposits--This association dominantly consists of laminated to massive silt,
silty fine-gained sand, and paleosols containing variable amounts of calcium carbonate.
Overbank deposits occur as thin lenticular interbeds (<0.5 m to 2 m, <1.6 ft to 6 ft)
in the fluvial gravel and fluvial sand associations and as thick (up to 10 m, 33 ft)
laterally continuous sequences. These sediments record deposition in a floodplain
under proximal levee to more distal floodplain conditions.

Lacustrine deposits--Plane laminated to massive clay with thin silt and silty sand
interbeds displaying some soft-sediment deformation characterize this association.
Coarsening upwards packages less than 1 m (3.3 ft) to 10 m (33 ft) thick are common
in the association. Strata comprising the association were deposited in a lake under
standing water to deltaic conditions.

Alluvial fan--Massive to crudely stratified, weathered to unweathered basaltic detritus
dominates this association. These basaltic deposits generally are found around the
periphery of the basin. This association was deposited largely by debris flows in
alluvial fan settings.

The lower half of the Ringold Formation contains five separate stratigraphic intervals

dominated by fluvial gravels. These gravels, designated units, A, B, C, D, and E (also
called FSA, FSB, FSC, FSD, and FSE [Lindsey and Gaylord 1989; Lindsey et al. 1991])
(Figure 3-13), are separated by intervals containing deposits typical of the overbank and
lacustrine facies associations. The lowermost of the fine-grained sequences, overlying unit
A, is designated the lower mud sequence. The uppermost gravel unit, unit E, grades
upwards into interbedded fluvial sand and overbank deposits. These sands and overbank
deposits are overlain by lacustrine-dominated strata.

Fluvial gravel units A and E correspond to the lower basal and middle Ringold units

respectively as defined by DOE (1988b). Gravel units B, C, and D do not correlate to any
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previously defined units (Lindsey et al. 1991). The lower mud sequence corresponds to the
upper basal and lower units as defined by DOE (1988b). The upper basal and lower units
are not differentiated. The sequence of fluvial sands, overbank deposits, and lacustrine
sediments overlying unit E corresponds to the upper unit as seen along the White Bluffs in
the eastern Pasco Basin. This essentially is the same usage as originally proposed by
Newcomb (1958) and Myers et al. (1979).

3.4.2.4 Plio-Pleistocene Unit. Unconformably overlying the Ringold Formation in the
western Cold Creek syncline in the vicinity of 200 West Area (Figures 3-11, 3-12, and 3-13)
is the laterally discontinuous Plio-Pleistocene unit (DOE 1988b). The unit is up to 25 m

(82 ft) thick and divided into two facies: (1) sidestream alluvium and (2) calcic paleosol
(Stage III and Stage IV) (DOE 1988b). The calcic paleosol facies consists of massive
calcium carbonate-cemented silt, sand, gravel (caliche) to interbedded caliche-rich and
caliche-poor silts and sands. The basaltic detritus facies consists of weathered and
unweathered basaltic gravels deposited as locally derived slope wash, colluvium, and
sidestream alluvium. The Plio-Pleistocene unit appears to be correlative to other sidestream
alluvial and pedogenic deposits found near the base of the ridges bounding the Pasco Basin
on the north, west, and south. These sidestream alluvial and pedogenic deposits are inferred
to have a late Pliocene to early Pleistocene age on the basis of stratigraphic position and
magnetic polarity of interfingering loess units.

3.4.2.5 Pre-Missoula Gravels. Quartzose to gneissic clast-supported pebble to cobble
gravel with a quartzo-feldspathic sand matrix underlies the Hanford formation in the east-
central Cold Creek syncline and at the east end of Gable Mountain anticline east and south of
the 200 East Area (Figures 3-11, 3-12, and 3-13). These gravels, called the pre-Missoula
gravels (PSPL 1982), are up to 25 m (82 ft) thick, contain less basalt than underlying
Ringold gravels and overlying Hanford deposits, have a distinctive white or bleached color,
and sharply truncate underlying strata. The nature of the contact between the pre-Missoula
gravels and the overlying Hanford formation is not clear. In addition, it is unclear whether
the pre-Missoula gravels overlie or interfinger with the early "Palouse" soil and Plio-
Pleistocene unit. Magnetic polarity data indicates the unit is no younger than early
Pleistocene in age (>1 Ma) (Baker et al. 1991).

3.4.2.6 Early "Palouse" Soil. The early “Palouse" soil consists of up to 20 m (66 ft) of
massive, brown yellow, and compact, loess-like silt and minor fine-grained sand (Tallman et
al. 1979, 1981; DOE 1988b). These deposits overlie the Plio-Pleistocene unit in the western
Cold Creek syncline around the 200 West Area (Figures 3-11, 3-12, and 3-13). The unit is
differentiated from overlying graded rhythmites (Hanford formation) by greater calcium
carbonate content, massive structure in core, and high natural gamma response in
geophysical logs (DOE 1988b). This natural gamma response is due to the inherent
stratigraphic properties of the unit, rather than from effects of radionuclide contamination.
The upper contact of the unit is poorly defined, and it may grade up-section into the lower

3-12



DOE/RL-91-61, Rev, 0

part of the Hanford formation. Based on a predominantly reversed polarity the unit is
inferred to be early Pleistocene in age (Baker et al. 1991).

3.4.2,7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel,
fine- to coarse-grained sand, and silt (Baker et al. 1991). These deposits are divided into
three facies: (1) gravel-dominated, (2) sand-dominated, and (3) silt-dominated facies. These
facies are referred to as coarse-grained deposits, plane-laminated sand facies, and rhythmite
faces, respectively, in Baker et al. (1991). The silt-dominated deposits also are referred to
as the "Touchet Beds," while the gravelly facies are generally referred to as the Pasco
Gravels. The Hanford formation is thickest in the Cold Creek bar in the vicinity of 200
West and 200 East Areas where it is up to 65 m (213 ft) thick (Figures 3-11, 3-12, and 3-
13). The Hanford formation was deposited by cataclysmic flood waters that drained out of
glacial Lake Missoula (Fecht et al. 1987; DOE 1988b; and Baker et al. 1991). Hanford
deposits are absent on ridges above approximately 385 m (1,263 ft) above sea level. The
following sections describe the three Hanford formation facies.

In addition to the three Hanford formation facies, clastic dikes (Black 1980) also are
commonly found in the Hanford formation. These dikes, while common in the Hanford

_ formation, also are found locally in other sedimentary units in the Pasco Basin. Clastic

dikes, whether in the Hanford formation or other sedimentary units, are structures that
generally cross-cut bedding, although they do locally parallel bedding. The dikes generally
consist of alternating vertical to subvertical layers (millimeters to centimeters thick) of silt,
sand, and granules. Where the dikes intersect the ground surface, a feature known as
patterned ground can be observed (Lindsey et al. 1992).

3.4.2.7.1 Pasco Gravels. The Pasco Gravels consist of two facies, a gravel-
dominated facies and a silt-dominated facies. The gravel-dominated facies is dominated by
coarse-grained basaltic sand and granule to boulder gravel. These deposits display massive
bedding, plane to low-angle bedding, and large-scale planar cross-bedding in outcrop, while
the gravels generally are matrix-poor and display an open-framework texture. Lenticular
sand and silt beds are intercalated throughout the facies. Gravel clasts in the facies generally
are dominated by basalt (50 to 80%). Other clast types include Ringold and Plio-Pleistocene
rip-ups, granite, quartzite, and gneiss. The relative proportion of gniessic and granitic clasts
in Hanford gravels versus Ringold gravels generally is higher (up to 20% as compared to
less than 5%). Sands in this facies usually are very basaltic (up to 90%), especially in the
granule size range. Locally Ringold and Plio-Pleistocene rip-up clasts dominate the facies
comprising up to 75% of the deposit. The gravel facies dominates the Hanford formation in
the 100 Areas north of Gable Mountain, the northern part of 200 East Area, and the eastern
part of the Hanford Site including the 300 Area. The gravel-dominated facies was deposited
by high-energy flood waters in or immediately adjacent to the main cataclysmic flood
channelways.
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The sand-dominated facies consists of fine-grained to coarse-grained sand and granular
sand displaying plane lamination and bedding and less commonly plane cross-bedding in
outcrop. These sands may contain small pebbles and rip-up clasts in addition to pebble-
gravel interbeds and silty interbeds less than 1 m (3.3 ft) thick. The silt content of these
sands is variable, but where it is low an open framework texture is common. These sands
are typically very basaltic, commonly being referred to as black or gray or salt and pepper
sands. This facies is most common in the central Cold Creek syncline, in the central to
southern parts of the 200 East and 200 West Areas, and in the vicinity of the WPPSS
facilities. The sand-dominated facies was deposited in channelways as flow power waned
and adjacent to main flood channelways as water in the channelways spilled out of them,
losing their competence. The facies is transitional between gravel-dominated facies and silt-
dominated facies.

3.4.2.7.2 Touchet Beds. The Touchet Beds consist of a silt-dominated facies. The
silt-dominated facies consists of thinly bedded, plane laminated and ripple cross-laminated silt
and fine- to coarse-grained sand that commonly display normally graded rhythmites similar to
Bouma sequences, a few centimeters to several tens of centimeters thick in outcrop (Myers et
al. 1979; DOE 1988b). This facies dominates the Hanford formation throughout the central,
southern, and western Cold Creek syncline within and south of 200 East and West Areas.
These sediments were deposited under slackwater conditions and in backflooded areas (DOE
1988b).

3.4.2.8 Surficial Deposits. Surficial deposits consist of silt, sand, and gravel that form a
thin (<10 m, 33 ft) veneer across much of the Hanford Site. These sediments were

deposited by a mix of eolian and alluvial processes.

3.4.3 200 West Area and T Plant Aggregate Area Geology

The following subsections describe the occurrence and variation of suprabasalt
sediments in the 200 West Area. The subsections discuss notable stratigraphic
characteristics, sediment thickness variations, dip trends, and other features such as areas
where sediments are known or suspected to be absent. Stratigraphic variations pertinent to
the T Plant Aggregate Area are identified where applicable, and are presented in the overall
context of stratigraphic trends throughout the 200 West Area.

Geologic cross sections depicting the distribution of basalt and sedimentary units within
and near the T Plant Aggregate Area are presented on Figures 3-14 through 3-19. Figure 3-
14 illustrates the cross sections locations. A legend for symbols used on the cross sections is
provided on Figure 3-15. The cross sections are based on geologic information from wells
shown on the figures, as interpreted in Lindsey et al. (1991) and from Chamness et al.
(1991). Chamness et al. (1991) provide a compilation of geologic logs from the T Plant
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Aggregate Area, and a listing of additional geological, geochemical, and geophysical data
available from the boreholes. This information was compiled in support of the T Plant
Aggregate Area Management Study (AAMS). The cross sections depict subsurface geology
near solid waste burial ground areas in the western and northern part of the T Plant
Aggregate Area and burial ground areas and liquid waste disposal sites in the southern
portion of the site (Figures 3-16 through 3-19: Sections B-B’, D-D, E-E’, and F-F’). For
each cross section, locations of T Plant Aggregate Area waste sites are identified for
reference. Figures 3-20 through 3-37 present structural maps of the top of the sedimentary
units, and isopach maps illustrating the thickness of each unit in the 200 West Area and T
Plant Aggregate Area. The structural and isopach maps are included from Lindsey et al.
(1991). Plate 1 should be consulted to identify locations of T Plant Aggregate Area buildings
and waste sites referenced in the text.

3.4.3.1 Elephant Mountain Basalt. The Elephant Mountain Member of the Saddle
Mountains Basalt is continuous beneath the entire 200 West Area. The top of the Elephant
Mountain Member dips to the southwest and south into the Cold Creek syncline, reflecting
the structure of the area (Figure 3-20). There is little evidence of significant erosion into the
top of the Elephant Mountain Member and no indjcation of erosional "windows" through the
basait into the underlying Rattlesnake Mountain interbed.

3.4.3.2 Ringold Formation. Within the 200 West Area, the Ringold formation includes the
fluvial gravels of unit A, the paleosol and lacustrine muds of the lower mud sequence, the
fluvial gravels of unit E, and the sands and minor muds of the upper unit. Ringold units B,
C, and D are not found in the immediate vicinity of the 200 West Area.

Several observations can be made regarding the variation of sediment types within the
Ringold units in the 200 West Area. In the Ringold unit A gravels, intercalated lenticular
sand and silt are most common in the western portion of the 200 West Area (including a
portion of the T Plant Aggregate Area), and in the southern part of the 200 West Area. In
the overlying lower mud sequence, stratigraphic trends seen elsewhere in the Pasco Basin
suggest that paleosols in the unit become more common progressing structurally up-dip
(Lindsey et al. 1991). In the Ringold unit E gravels, intercalated lenticular beds of sand and
silt occur throughout the 200 West Area, although predicting where they will occur is
difficult. The upper unit of the Ringold in the 200 West Area tends to be dominated by
sand, unlike the upper unit elsewhere in the Pasco Basin where paleosols tend to dominate
the upper unit.

Beneath the 200 West Area, the fluvial gravels of Ringold unit A, and the Ringold
lower mud sequence tend to thicken and dip to the south-southwest, toward the axis of the
Cold Creek Syncline (Figures 3-16 and 3-22 through 3-24). The top of unit A is relatively
flat in the 200 Areas, dipping gently to the west and southwest. Like the unit A gravels, the
Ringold lower mud sequence thickens and dips to the south and southeast over the 200 West
Area (Figures 3-21 and 3-22). The top of the lower mud unit is less regular, however, and
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the unit pinches out in the northeastern corner of the 200 West Area. Within the T Plant
Aggregate Area, unit A reaches a thickness of more than 26 m (80 ft) in the eastern part of
the Aggregate Area, and apparently pinches out just north of the 200 West Area boundary.
The lower mud sequence ranges in thickness from about 13 m (40 ft) at the southwest corner
of the Aggregate Area to not present in the northeast corner of the T Plant Aggregate Area.

Isopach and structural contour maps of fluvial gravel unit E (Figures 3-25 and 3-26)
and the upper Ringold unit (Figures 3-27 and 3-28) show trends not seen in the underlying
unit A and the lower mud sequence in the 200 West Area. The top of unit E is irregular,
and displays several highs near the north and northeastern parts of the 200 West Area.

These highs include the northern part of the Aggregate Area. Unit E gravels generally thin
from north-northeast to southwest, and generally dips to the southeast across the 200 Areas.
Unit E thickness varies from about 66 m (200 ft) at the southern boundary of the T Plant
Aggregate Area to over 100 m (300 ft) at the northeastern boundary of the T Plant Aggregate
Area.

The upper unit of the Ringold formation is present only in the western, northern, and
central portion of the 200 West Area (Figures 3-27 and 3-28). Where the upper unit is
present, the top generally dips to the south-southwest. The upper unit is absent on the
eastern and southern parts of the T Plant Aggregate Area (Figures 3-16, and 3-17 through
3-19). The upper unit reaches a thickness of about 6 m (25 ft) at the southwest corners of
the T Plant Aggregate Area.

3.4.3.3 Plio-Pleistocene Unit. As discussed in the regional stratigraphy section (Section
3.4.2), the carbonate-rich strata of the Plio-Pleistocene unit is largely restricted to the

vicinity of the 200 West Area, pinching out near the north, east, and west of the area (Figure
3-29 and 3-30). The western most extent of the unit is not clear, although it seems to extend
west and northwest of the 200 West Area. Thickness variations in the unit are irregular.
Relatively thick portions of the unit [approximately 12 m (40 ft)] also occur northwest of the
T Plant Aggregate Area, and near the northern boundary of the aggregate area [8 m (25 ft)].
Several prominent thin areas [1.5 m (5 ft) or less] occur near the central portion of the main
T Plant Aggregate Area building complex. Although no erosional windows through the units
have been encountered in bore holes, there is a possibility they exist, especially in the areas
where the unit thins. In addition, fracturing in the carbonate is potentially common and
interbedded carbonate-poor lithologies are found at many locations. The top of the unit
generally dips to the southwest, although irregularities occur, especially in the southeastern
part of the T Plant Aggregate Area.

3.4.3.4 Early "Palouse" Soil. As for the Plio-Pleistocene unit, the early "Palouse” soil is
largely restricted to the vicinity of the 200 West Area (Figures 3-31 and 3-32). The unit
pinches out near the southern, eastern, and northern portions of the 200 West Area. Data
from boreholes located west of the 200 West Area indicate that the unit extends to the west.
The early "Palouse" soil is also absent at several locations within the 200 West Area,
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including locations north and southwest of the T Plant Aggregate Area. Like the Plio-
Pleistocene unit, the thickness of the Early Palouse Soil in the 200 Area varies considerably.
The unit is thickest in the southeast and southwest parts of the 200 West Area. Within the T
Plant Aggregate Area, the unit reaches a thickness of about 6.5 m (20 ft) in the southern part
of the aggregate area. Across the 200 Areas, the top of the unit dips to the south.

Although carbonate is present in the unit in the 200 Area, no obvious caliches like
those seen in the underlying Plio-Pleistocene unit are documented. The loess-like sediments
of the early "Palouse” soil are uncemented.

3.4.3.5 Hanford Formation. As discussed in the regional geology section, the cataclysmic
flood deposits of the Hanford formation are divided into three facies: (1) gravel-dominated,
(2) sand-dominated, and (3) silt-dominated facies. Typical lithologic successions consist of
fining upwards package, major fine-grained intervals, and laterally persistent coarse-grained
sequences. Mineralogic and geochemical data were not used in differentiating units because
of the lack of a comprehensive mineralogic and geochemical data set. The Hanford
formation is divided into two units, upper coarse-grained and lower fine-grained, based on
lithology. These are essentially the same units as defined in Last et al. (1989). Neither of
these units are continuous across the entire 200 West Area, they both display marked changes

= in thickness and continuity, and they are very heterogeneous.

The lower fine-grained unit of the Hanford formation in the 200 West Area is thick but
locally discontinuous (Figures 3-33 and 3-34). The lower unit is O to 33 m (0 to 100 ft)
thick and consists of silt, silty sand, and sand typical of the silt-dominated facies interbedded
with coarser sands like those comprising the sand-dominated facies. This lower unit is cross-

“" cut in places by vertical clastic dikes. These dikes, believed to be the product of dynamic

loading from flood waters are distributed randomly throughout this lower unit. They are
commonly filled with fine sands and silts and oriented nearly vertical. Thin (<3 m [10 {t])
intervals dominated by the gravel facies are found locally. The distribution of the gravel-
dominated facies within the lower unit is quite variable, although the unit generally fines to
the south where deposits associated with the silt-dominated facies become more common.
The lower unit is not present over much of the northern part of the 200 West Area, and an
area which includes the western portion of the T Plant Aggregate Area (Figures 3-16 through
3-19, and 3-33 and 3-34). Erosional windows through the lower fine unit are present to the
south of the T Plant Aggregate Area. These erosional windows are elongated in a north-
south direction. The lower unit dips irregularly across the 200 West Area. The lower unit
is up to about 33 m (100 ft) thick toward the southeastern edge of the T Plant Aggregate
Area, and generally dips to the north, toward the area where the unit is not present.

The upper coarse-grained unit of the Hanford formation consists of interstratified
gravel, sand, and lesser silt (Figures 3-35 and 3-36). Deposits typical of the gravel-
dominated facies generally dominate the upper unit. However, at some localities the upper
unit, sand with minor silt and gravel typical of the sand-dominated facies is prevalent.
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Minor silty deposits associated with the sil-dominated facies are found locally, The
distribution of each of the facies types within the upper coarse-grained unit is quite variable.
Fining upward sequences from coarser to finer gravel, or to sand and silt are present at some
locations. The thickness of the upper coarse-grained unit varies across the 200 West Area
(Figures 3-35 and 3-36), and is thickest at the southeast corner of the area. The unit is
laterally discontinuous and pinches out south and southwest of the 200 West Area. Several
local areas occur where thickness of the upper coarse-grained unit exceeds 30 m (100 ft),
including areas in the southern and northern parts of the T Plant Aggregate Area. The base
of the upper coarse-grained unit is incised into the underlying lower fine unit, and fills
erosional windows where the lower unit is absent. The contact between the upper coarse-
grained unit and underlying strata is generally sharp, and consists of the gravel-dominated
facies deposits overlying the fines of the lower unit, early "Palouse" soil, or the Plio-
Pleistocene unit.

3.4.3.6 Surficial Deposits. Surficial deposits consist of silt, sand, and gravel that form a
thin veneer of less than about 10 m (33 ft) across much of the Hanford Site (Figure 3-37).
The sediments are a mix of eolian-deposited sands and alluvial materials. In the vicinity of
the 200 West Area, eolian sands dominate. Holocene deposits have been removed from
much of the area by construction activities. Dune structures are not generally well developed
within the 200 West Area. In the T Plant Aggregate Area these surficial deposits are found
only in scattered portions.

3.5 HYDROGEOLOGY

Regional hydrogeology and hydrogeology of the 200 West Area are summarized in the
following sections. Where sufficient data exists, interpretations of the hydrogeology beneath
the T Plant Aggregate Area are presented. The information presented in these sections is
principally taken from the standardized text (Delaney et al. 1991) provided by Westinghouse
Hanford for this purpose.

3.5.1 Regional Hydrogeology

The hydrogeology of the Pasco Basin is characterized by a multiaquifer system that
consists of four hydrogeological units that correspond to the upper three formations of the
Columbia River Basalt Group (Grande Ronde Basalt, Wanapum Basalt, and Saddle
Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholeiitic
flood basalts of the Columbia River Basalt Group and relatively minor amounts of
intercalated fluvial and volcaniclastic sediments of the Ellensburg Formation. Confined
zones in the basalt aquifers are present in the sedimentary interbeds and/or interflow zones
that occur between dense basalt flows. The main water-bearing portions of the interflow
zones are networks of interconnecting vesicles and fractures of the flow tops and flow
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bottoms (DOE 1988b). The suprabasalt sediment or uppermost aquifer system consists of
fluvial, lacustrine, and glaciofluvial sediments. This aquifer is regionally unconfined and is
contained largely within the Ringold Formation and Hanford formation, The position of the
water table in the southwestern Pasco Basin is generally within Ringold fluvial gravels of
unit E. In the northern and eastern Pasco Basin the water table is generally within the
Hanford formation. Table 3-1 presents hydraulic parameters for various water-bearing
geologic units at the Hanford Site.

Local recharge to the shallow basalt aquifers results from infiltration of precipitation
and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a
downward gradient from the unconfined aquifer systems to the uppermost confined basalt
aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from
interbasin groundwater movement originating northeast and northwest of the Pasco Basin in
areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 1988b).
Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and
to the Columbia River. The discharge area(s) for the deeper groundwater system is
uncertain, but flow is inferred to be generally southeastward with discharge thought to be
south of the Hanford Site (DOE 1988b).

Erosional "windows" through dense basalt flow interiors allow direct interconnection
between the uppermost aquifer systems and underlying confined basalt aquifers. Graham et
al. (1984) reported that some contamination was present in the uppermost confined aquifer
(Rattlesnake Ridge interbed) south and east of Gable Mountain Pond. Graham et al. (1984)

evaluated the hydrologic relationships between the Rattlesnake Ridge interbed aquifer and the
unconfined aquifer in this area and delineated a potential area of intercommunication beneath

“> the northeast portion of the 200 East Area.

The base of the uppermost aquifer system is defined as the top of the uppermost basalt
flow. However, fine-grained overbank and lacustrine deposits in the Ringold Formation
locally form confining layers for Ringold fluvial gravels underlying unit E. The uppermost
aquifer system is bounded laterally by anticlinal basalt ridges and is approximately 152 m
(500 ft) thick near the center of the Pasco Basin.

Sources of natural recharge to the uppermost aquifer system are rainfall and runoff
from the higher bordering elevations, water infiltrating from small ephemeral streams, and
river water along influent reaches of the Yakima and Columbia Rivers. The movement of
precipitation through the unsaturated (vadose) zone has been studied at several locations on
the Hanford Site (Gee 1987; Routson and Johnson 1990; Rockhold et al. 1990). Conclusions
from these studies vary. Gee (1987) and Routson and Johnson (1990) conclude that no
downward percolation of precipitation occurs on the 200 Areas Plateau where the sediments
are layered and vary in texture, and that all moisture penetrating the soil is removed by
evapotranspiration. These two studies analyzed data collected over a period of 12 and 14
years, respectively, and do not specifically address short-term seasonal fluctuations.
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Rockhold et al. (1990) suggest that downward water movement below the root zone is
common in the 300 Area, where soils are coarse-textured and precipitation was above
normal.

3.5.2 Hanford Site Hydrogeology

This section describes the hydrogeology of the Hanford Site with specific reference to
the 200 Areas.

3.5.2.1 Hydrostratigraphy. The hydrostratigraphic units of concern in the 200 Areas are
(1) the Rattlesnake Ridge interbed (confined water-bearing zone), (2) the Elephant Mountain
Basalt Member (confining horizon), (3) the Ringold Formation (locally semi-confined and
confined water-bearing zones in Unit A gravels, beneath the lower mud sequence, and
unconfined aquifer in unit A and unit E gravels), (4) the Plio-Pleistocene unit and early
"Palouse” soil (primary vadose zone perching horizons and/or perched groundwater zones)
and (5) the Hanford formation (vadose zone) (Figure 3-38). The Plio-Pleistocene unit and
early "Palouse” soil are only encountered in the 200 West Area. Strata below the
Rattlesnake Ridge interbed are not discussed because the more significant water-bearing
intervals, relating to environmental issues, are primarily closer to ground surface. The
hydrogeologic designations for the 200 Areas were determined by examination of borehole
logs and integration of these data with stratigraphic correlations from existing reports.

3.5.2.1.1 Vadose Zone. The vadose zone beneath the 200 Areas ranges from
approximately 55 m (180 ft) beneath the former U Pond to approximately 104 m (340 ft)
west of the 200 East Area (Last et al. 1989). Sediments in the vadose zone consist of the
(1) fluvial gravel of Ringold unit E, (2) the upper unit of the Ringoid Formation, (3) Plio-
Pleistocene unit, (4) early "Palouse” soil, and (5) Hanford formation. Only the Hanford
formation is continuous throughout the vadose zone in the 200 Areas. The upper unit of the
Ringold Formation, the Plio-Pleistocene unit, and the early "Palouse” soil only occur in 200
West Area. The unconfined aquifer water table (discussed in Section 3.5.2.1,3) lies within
the Ringold unit E.

The transport of water through the vadose zone depends in complex ways on several
factors, including most significantly the moisture content of the soils and their hydraulic
properties. Darcy’s law, although originally conceived for saturated flow only, was extended
by Richards to unsaturated flow, with the provisions that the soil hydraulic conductivity
becomes a function of the water content of the soil and the driving force is predominantly
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differences in moisture level. The moisture flux, ¢, in cm/s in one direction is then
described by a modified form of Darcy’s law commonly referred to as Richards’ Equation
(Hillel 1971) as follows:

q = K(6) x d¢/30 x 86/3x (Richards’ Equation)
where
e  K(6) is the water-content-dependent unsaturated hydraulic conductivity in cm/s
. d¢/30 is the slope of the soil-moisture retention curve ¢(f) at a particular
volumetric moisture content # (a soil-moisture retention curve plots volumetric

moisture content observed in the field or laboratory against suction values for a
particular soil, see Figure 3-39 from Gee and Heller [1985] for an example)

w0 . 060/9x is the water content gradient in the x direction.
N
More complicated forms of this equation are also available to account for the effects of
e : - . . -
" more than one dimensional flow and the effects of other driving forces such as gravity.
-
o The usefulness of Richards’ Equation is that knowing the moisture content distribution

in soil, having measured or estimated values for the unsaturated hydraulic conductivity
™. corresponding to these moisture contents, and having developed a moisture retention curve

. for this soil, one can calculate a steady state moisture flux. With appropriate algebraic
" manipulation or numerical methods, one could also calculate the moisture flux under transient
¢+ conditions.

————

In practice, applying Richards’ Equation is quite difficult because the various
™ parameters involved are difficult to measure and because soil properties vary depending on
o Whether the soil is wetting or drying. As a result, soil heterogeneities affect unsaturated flow
even more than saturated flow. Several investigators at the Hanford Site have measured the
vadose zone moisture flux directly using lysimeters (e.g., Rockhold et al. 1990; Routson and
Johnson 1990). These direct measurements are discussed in Section 3.5.2.2 under the
heading of natural groundwater recharge.

An alternative to direct measurement of unsaturated hydraulic conductivity is to use
theoretical methods which predict the conductivity from measured soil moisture retention data
(Van Genuchten et al. 1991).

Thirty-five soil samples from the 200 West Area have had moisture retention data
measured. These samples were collected from Wells 299-W18-21, 299-W15-16, 299-W15-2,
299-W10-13, 299-W7-9, and 299-W7-2. Eleven of these samples were reported by
Bjornstad (1990). The remaining 24 were analyzed as part of an ongoing performance
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assessment of the low-level burial grounds (Connelly et al. 1992). For each of these samples
saturated hydraulic conductivity was measured in the laboratory. Van Genuchten’s computer
program RETC was then used to develop wetting and drying curves for the Hanford, early
"Palouse” soil, Plio-Pleistocene, upper Ringold, and Ringold gravel lithologic units. An
example of the wetting and drying curves, and corresponding grain size distributions, is
provided on Figure 3-40.

The unsaturated hydraulic conductivities may vary by orders of magnitude with varying
moisture contents and among differing lithologies with significantly different soil textures and
hydraulic conductivities. Therefore, choosing a moisture retention curve should be made
according to the particle size analyses of the samples and the relative density of the material.

Once the relationship between unsaturated hydraulic conductivity and moisture content
is known for a particular lithologic unit, travel time can also be estimated for a steady-state
flux passing through each layer by assuming a unit hydraulic gradient. Under the unit
gradient condition, only the force of gravity is acting on water and all other forces are
considered negligible. These assumptions may be met for flows due to natural recharge
since moisture differences become smoothed out after sufficient time. Travel time for each
lithologic unit of a set thickness and calculated for any given recharge rate and the total
travel time is equivalent to the sum of the travel times for each individual lithologic unit. To
calculate the travel time for any particular site the detailed layering of the lithologic units
should be considered. For sites with artificial recharge (e.g., cribs and trenches) more
complicated analyses would be required to account for the effects of saturation.

Several other investigators have measured vadose zone soil hydraulic conductivities and
moisture retention characteristics at the Hanford Site both in situ (i.e., in lysimeters) and in
specially prepared laboratory test columns. Table 3-1 summarizes data identified for this
study by stratigraphic unit. Rockhold et al. (1988) presents a number of moisture retention
characteristic curves and plots of hydraulic conductivity versus moisture content for various
Hanford soils. For the Hanford formation, vadose zone hydraulic conductivity values at
saturation range from 10* to 10? cm/s. These saturated hydraulic conductivity values were
measured at volumetric water contents of 40 to 50%. Hydraulic conductivity values
corresponding to volumetric water contents ranging from 2 to 10% ranged from 2 x 10! to
7 x 107 cm/s.

An example of the potential use of this vadose zone hydraulic parameter information is
presented by Smoot et al. (1989) in which precipitation infiltration and subsequent
contaminant plume movement near a prototype single-shell tank was evaluated using a
numerical computer code. Smoot ¢l al. (1989) used the UNSAT-H one-dimensional finite-
difference unsaturated zone water flow computer code to predict the precipitation infiltration
for several different soil horizon combinations and characteristics. The researchers used
statistically generated precipitation values which were based on actual daily precipitation
values recorded at the Hanford Site between 1947 and 1989 to simulate precipitation
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infiltration from January 1947 to December 2020. The same authors also used the
PORFLO-3 computer code to simulate '“Ru and *’Cs movement through the unsaturated
zone.

Smoot et al. (1989) concluded that 68 to 86% of the annual precipitation infiltrated into
a gravel-capped soil column while less than 1% of the annual precipitation infiltrated into a
silt loam-capped soil column. For the gravel-capped soil column, the simulations showed the
'%Ru plume approaching the water table after 10 years of simulated precipitation infiltration.
The simulated "*’Cs plume migrated a substantially shorter distance due to greater adsorption
on soil particles. In both cases, the simulated plume migration scenarios are considered to be
conservative due to the relatively high soil absorption coefficients used.

Graham et al. (1981) estimated that historical artificial recharge from liquid waste
disposal in the 200 (Separations) Areas exceeded all natural recharge by a factor of ten. In
the absence of ongoing artificial recharge, i.e., liquid waste disposal to the soil column,
natural recharge could potentiaily be a driving force for mobilizing contaminants in the
subsurface. Natural sources of recharge to the vadose zone and the underlying water table
aquifer are discussed in Section 3.5.2.2, Additional discussion of the potential for natural
and artificial recharge to mobilize subsurface contaminants is presented in Section 4.2.

Another facet of moisture migration in the vadose zone is moisture retention above the
water table. Largely due to capillary forces, some portion of the moisture percolating down
from the ground surface to the unconfined aquifer will be held against gravity in soil pore

» space. Finer-grained soils retain more water (against the force of gravity) on a volumetric

basis than coarse-grained soils (Hillel 1971). Because unsaturated hydraulic conductivity

* increases with increasing moisture content, finer-grained soils may be more permeable than

coarse-grained soils at the same water content. Also, because the moisture retention curve
for coarse-grained soils is generally quite steep (Smoot et al. 1989), the permeability contrast
between fine-grained and coarse-grained soils at the same water content can be substantial.
The occurrence of interbedded fine-grained and coarse-grained soils may result in the
formation of "capillary barriers” and can in turn lead to the formation of perched water
zones. General conditions leading to the formation of perched water zones at the Hanford
Site are discussed in Section 3.5.2.1.2. Potential perched water zones in the T Plant
Aggregate Area are discussed in Section 3.5.3.1.2.

3.5.2.1.2 Perched Water Zones. Moisture moving downward through the vadose
zone may accumulate on top of highly cemented horizons and may accumulate above the
contact between a fine-grained horizon and an underlying coarse-grained horizon as a result
of the "capillary barrier" effect. If sufficient moisture accumulates, the soil pore space in
these perching zones may become saturated. In this case, the capillary pressure within the
horizon may locally exceed atmospheric pressure, i.e., saturated conditions may develop.
Additional input of downward percolating moisture to this horizon may lead to a hydraulic
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head buildup above the top of the horizon. Consequently, a monitoring well screened within
or above this horizon would be observed to contain free water.

The lateral extent and composition of the Plio-Pleistocene and early "Palouse” soil units
may provide conditions amenable to the formation of perched water zones in the vadose zone
above the unconfined aquifer. The calcrete facies of the Plio-Pleistocene unit, consisting of
calcium-carbonate-cemented silt, sand, and gravel, is a potential perching horizon due to its
likely low hydraulic conductivity. However, the Plio-Pleistocene unit is typically fractured
and may have erosional scours in some areas, potentially allowing deeper infiltration of
groundwater, a factor which may limit the lateral extent of accumulated perched
groundwater. The early "Palouse" soil horizon, consisting of compact, loess-like silt and
minor fine-grained sand, is also a likely candidate for accumulating moisture percolating
downward through the sand and gravel-dominated Hanford formation.

3.5.2.1.3 Unconfined Aquifer. The uppermost aquifer system in the 200 Areas
occurs primarily within the sediments of the Ringold Formation and Hanford formation. In
the 200 West Area the upper aquifer is contained within the Ringold Formation and displays
unconfined to locally confined or semiconfined conditions. In the 200 East Area the upper
aquifer occurs in the Ringold Formation and Hanford formation, The depth to groundwater
in the upper aquifer underlying the 200 Areas ranges from approximately 60 m (197 ft)
beneath the former U Pond in 200 West Area to approximately 105 m (340 ft) west of the
200 East Area. The saturated thickness of the unconfined aquifer ranges from approximately
67 to 112 m (220 to 368 ft) in the 200 West Area and approximately 61 m (200 ft) in the
southern 200 East Area to nearly absent in the northeastern 200 East Area where the aquifer
thins out and terminates against the basalt located above the water table in that area.

The upper part of the uppermost aquifer in the 200 West Area consists of generally
unconfined water-bearing zone within the Ringold unit E. The lower part of the uppermost
aquifer consists of confined to a semi-confined water-bearing zone within the gravelly
sediments of Ringold unit A. The Ringold unit A is generally confined by fine-grained
sediments of the lower mud sequence. The thickness of this confined zone ranges from
greater than 38 m (125 ft) in the southeastern portion of the 200 West Area to nearly absent
where it pinches out just north of the northern 200 West Area boundary. The lower mud
sequence confining zone overlying unit A is up to 30 m (100 ft) thick below the south-central
section of the 200 West Area before pinching out in the northeastern corner of the 200 West
Area. Where it is absent, the Ringold units A and E combine to form a single thick
unconfined aquifer.

Due to its importance with respect to contaminant transport, the unconfined aquifer is

generally the most characterized hydrologic unit beneath the Hanford Site. A number of
observation wells have been installed and monitored in the unconfined aquifer. Additionally,

3-24



DOE/RL-91-61, Rev. 0

in situ aquifer tests have been conducted in a number of the unconfined aquifer monitoring
wells. Results of these in situ tests vary greatly depending on the following:

*  Horizontal position/location between areas across the Hanford Site and even
smaller areas (such as across portions of the 200 Areas)

*  Depth, even within a single hydrostratigraphic unit
. Analytical methods for estimating hydraulic conductivity.

Details regarding this aquifer system can be found in the 200 West Groundwater
Aggregate Area Management Study Report (AAMSR).

3.5.2.2 Natural Groundwater Recharge. Sources of natural recharge to groundwater at
the Hanford Site include precipitation infiltration, runoff from higher bordering elevations
and subsequent infiltration within the Hanford Site boundaries, water infiltrating from small
ephemeral streams, and river water infiltrating along influent reaches of the Yakima and
Columbia Rivers (Graham et al. 1981). The principal source of natural recharge is believed
to be precipitation and runoff infiltration along the periphery of the Pasco Basin. Smail
streams such as Cold Creek and Dry Creek, west of the 200 West Area, also lose water to
the ground as they spread out on the valley plain. Considerable debate exists as to whether
any recharge to groundwater occurs from precipitation falling on broad areas of the 200
Areas Plateau.

Natural precipitation infiltration at or near waste management units or unplanned

* releases may provide a driving force for the mobilization of contaminants previously

introduced to surface or subsurface soils. For this reason, determination of precipitation
recharge rates at the Hanford Site has been the focus of many previous investigations,
Previous field programs have been designed to assess precipitation, infiltration, water storage
changes, and evaporation to evaluate the natural water balance during the recharge process.

Precipitation recharge values ranging from 0 to 10 em/yr (0 to 4 in./yr) have been estimated
from various studies.

The primary factors affecting precipitation recharge appear to be surface soil type,
vegetation type, topography, and year-to-year variations in seasonal precipitation. A
modeling analysis (Smoot et al. 1989) indicated that 68 to 86% of the precipitation falling on
a gravel-covered site might infiltrate to a depth greater than 2 m (6 ft). As discussed below,
various field studies suggest that less than 25% of the precipitation falling on typical Hanford
Site soils actually infiltrates to any depth.
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Examples of precipitation recharge studies include the following:

A study by Gee and Heller (1985) described various models used to estimate
natural recharge rates. Many of the models use a water retention relationship for
the soil. This relates the suction required to remove (or move) water to its
dryness (saturation or volumetric moisture content). Two of these have been
developed by Gee and Heller (1985) for soils in lysimeters on the Hanford Site.
As an example of available data, the particle size distribution and the water
retention curves of these two soils are shown in Figure 3-40. Additional data and
information about possible models for unsaturated flow may be found in Brownell
et al. (1975), and Rockhold et al. (1950).

Moisture contents have been obtained from a number of core-barrel samples in
the 200 Areas (East and West) and varied from 1 to 18%, with most in the range
of 2 to 6% (Last et al. 1989). The data appear to indicate zones of increased
moisture content that could be interpreted as signs of moisture transport. None
of the boreholes that this study used (for moisture content or other parameters)
were located in the vicinity of the T Plant Aggregate Area.

A lysimeter study reported by Routson and Johnson (1990) was conducted at a
location 1.6 km (1 mi) south of the 200 East Area. During much of the
lysimeters’ 13-year study period between 1972 and 1985, the surface of the
lysimeters were maintained unvegetated with herbicides. No information
regarding the soil types in the lysimeters was found. To a precision of + 0.2 cm
(% 0.08 in.), no downward moisture movement was observed in the instruments
during periodic neutron-moisture measurements or as a conclusion of a final soil
sample collection and moisture content analysis episode.

An assessment of precipitation recharge involving the redistribution of '¥Cs in
vadose zone soil also reported by Routson and Johnson (1990). In this study,
split-spoon soil samples were collected beneath a solid waste burial trench in the
T Plant Aggregate Area. The trench, apparently located just south and west of
the 213-W-3AE Burial Ground, received soil containing *’Cs from an unspecified
spill. Cesium-137 was not detected below the bottom of the burial trench.
However, increased ’Cs activity was observed above the top of the waste fill
which Routson and Johnson concluded indicated that net negative recharge (loss
of soil moisture to evapotranspiration) had occurred during the 10-year burial
period.

Sparse Russian thistle was observed at the burial trench area in 1980. Rockhold
et al. (1990) noted that "*’Cs appears to strongly sorb to Hanford Site soils
indicating that the absence of the radionuclide at depth below the burial trench
may not support the conclusion that no downward moisture movement occurred.
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. A weighing lysimeter study reported by Rockhold et al. (1990) which was
conducted at a grassy plot approximately 5 km (3 mi) northwest of the 300 Area.
The grass test site was located in a broad, shallow topographic depression
approximately 900 m (2,950 fi) wide, several hundred meters long, trending
southwest. The area is covered with annual grasses (cheatgrass and bluegrass).
The upper 3.5 m of the soil profile consists of slightly silty to silty sand (sandy
loam) with an estimated saturated hydraulic conductivity of 9 x 10 cm/sec.
Rockhold et al. (1990) estimated that approximately 0.8 cm (0.3 in.) of
downward moisture movement occurred between July 1987 and June 1988. This
represents approximately 7% of the total precipitation recorded in that area during
that time period.

. A gravel-covered lysimeter study discussed by Rockhold et al. (1990) which was
conducted at the 622 Area Lysimeter Site, approximately 0.5 km (0.3 mi) east of
the 200 West Area. Approximately 4 cm (1.6 in.) of downward moisture
movement was observed in two gravel-covered lysimeters during 1988 and 1989.
This represented approximately 25% of the total precipitation recorded in the area
during the study period. The authors concluded that gravel placed on the soil
surface reduces evaporation and facilitates precipitation infiltration,

The drainage (downward moisture movement) observed in these studies may represent
potential recharge to deeper vadose zone soils and/or the underlying water table.

+ 3.5.2.3 Groundwater Flow. Groundwater flow north of Gable Mountain currently trends

in a northeasterly direction as a result of mounding near reactors and flow through Gable
Gap. South of Gable Mountain, flow is interrupted locally by the groundwater mounds in
the 200 Areas. There is also a component of groundwater flow to the north between Gable
Mountain and Gable Butte from the 200 Areas. In the 200 East Area, groundwater
elevations in June 1990 (Figure 3-41) for the unconfined aquifer showed little variation and
were generally around 133 m (405 ft) (Kasza et al. 1990).

Temporary reversal of groundwater flow entering the Columbia River may occur
during transient, high-river stages. This occurrence is known as bank storage. Correlations
were made between groundwater level and river-stage fluctuations along a 81 km (50 mi)
reach of the Columbia River adjacent to the Hanford Site by Newcomb and Brown (1961).
They concluded that a 260 km? (100 mi®) area within the Hanford Site was affected by bank
storage. During a 45 day rise in river stage, it was estimated that water infiltrated at an
average rate of 4,600,000 m*/day (3,700 acre-ft/day) versus 1,200,000 m*/day (1,000 acre-
ft/day) during the 165 day recession period. Since this study was conducted, dam control on
the Columbia River has reduced the magnitude of bank storage on the groundwater system.
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Natural groundwater inflow to the unconfined aquifer primarily occurs along the
western boundary of the Hanford Site. Currently, man-made recharge occurs in several
active waste management units (e.g., the 216-T-1 Ditch, 216-T-4-2 Ditch, and the
216-T-4B Pond) located within the T Plant Aggregate Areas in the 200 West Area.
Historically, much greater recharge occurred from a number of waste management units in
the 200 Areas. Man-made recharge probably substantially exceeds natural precipitation
recharge in these areas. The unconfined aquifer ultimately discharges to the Columbia
River, either near the 100 Areas, north of the 200 Areas through Gable Gap, or between the
100 Areas and the 300 Area, east of the 200 Areas. The precise path is strongly dependent
on the hydrologic conditions in the 200 East Area (Delaney et al. 1991). If recharge in the
200 East Area is large, more of the recharge from the 200 West Area is diverted north
through Gable Gap toward the 100 Areas, Generally, however, the easterly route appears to
be more likely for recharge from the 200 West Area.

3.5.2.4 Historical Effects of Operations. Historical effluent disposal at the Hanford Site
altered previously prevailing groundwater hydraulic gradients and flow directions. Before
operations at the Hanford Site began in 1944, groundwater flow was generally toward the
east, and the groundwater hydraulic gradient in the 200 West Area was on the order of 0.001
(Delaney et al. 1991). Prior to disposing liquid waste to the soil column in the Separations
Areas, groundwater elevations in the 200 West Area may have been as much as 20 m (65 ft)
lower in 1944 than at present. As seen in Figure 3-40, a distinct groundwater mound is still
apparent beneath the 200 West Area. The horizontal hydraulic gradient is expected to
decrease and shift to the east as the mound continues to dissipate.

3.5.3 T Plant Aggregate Area Hydrogeology

This section presents additional hydrogeologic information identified with specific
application to the T Plant Aggregate Area.

3.5.3.1 Hydrostratigraphy. As shown on Figure 3-42, the hydrostratigraphic units of
concern beneath the T Plant Aggregate Area are (1) the Rattlesnake Ridge Interbed, (2) the
Elephant Mountain Basalt Member, (3) the Ringold Formation units A and E, (4) the Plio-
Pleistocene unit and early “Palouse” soil, and (5) the Hanford formation. The hydrogeologic
designations for the T Plant Aggregate Area were determined by examination of borehole
logs from Lindsey et al. (1991) and Chamness et al. (1991) and integration of these data with
stratigraphic correlations from existing reports. For the purposes of the T Plant AAMSR,
this discussion will be limited to the vadose zone and possible perching horizons within the
vadose zone underlying the Aggregate Area. Additional information on the aquifer system is
contained in the 200 West Groundwater AAMSR.
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3.5.3.1.1 Vadose Zone. The vadose zone beneath the T Plant Aggregate Area ranges
in thickness from about 90 m (272 ft) along the northern part of the aggregate area boundary
to 65 m (195 ft) in the vicinity of the 216-T-19 Crib based on December 1990 groundwater
elevation data (WHC 1991a). The observed variation in vadose zone thickness is the resuit
of variable surface topography and the variable elevation of the water table in the underlying
unconfined aquifer.

3.5.3.1.2 Perched Water Zones. Downward-moving moisture in the vadose zone,
whether from precipitation recharge or artificial recharge, may accumulate on or within the
Plio-Pleistocene and early "Palouse” soil units beneath the T Plant Aggregate Area. The top
of the Plio-Pleistocene Unit occurs at elevations ranging from 180 to 206 m (540 to 620 ft).
The early "Palouse” soil horizon is typically occurs at elevations between 210 m to 183 m
(630 to 183 ft). Additional characteristics information on the extent and stratigraphic
position of the Plio-Pleistocene and early "Palouse" soil are provided in Figures 3-16,
through 3-19, and Figures 3-29 through 3-32. The high concentration, laterally continuous
nature, and relatively gentle (1.5°) dip to the southwest of the Plio-Pliestocene unit indicate
the possibility of perched water zones. Further examination of the existing drilling logs
failed to provide additional data on the existence of perched water zones in the T Plant
Aggregate Area.

3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3.3, no natural surface
water bodies were identified within the T Plant Aggregate Area. Therefore, the potential for
natural groundwater recharge within the T Plant Aggregate Area is limited to precipitation
infiltration. No precipitation infiltration data were identified with specific reference to the

T Plant Aggregate Area. However, the amount of precipitation infiltration is likely
comparable to the range of values identified for various Hanford test sites, i.e., O to 10

- em/yr (0 to 3.9 in./yr).

As suggested in Section 3.5.2.2, precipitation infiltration rates probably vary with
respect to location within the T Plant Aggregate Area. Higher infiltration rates are expected
in unvegetated areas or areas with shallow rooting plants, in areas with gravelly soils
exposed at the surface, and in areas where the topography is flat.

3.5.3.3 Groundwater Flow beneath the T Plant Aggregate Area. Within the T Plant
Aggregate Area, groundwater flow is generally toward the east, with some flow to the north
based on December 1990 Hanford wells groundwater elevation data (WHC 1991a)

(Figure 3-41). Flow is generally away from a groundwater mound located in the southern
part of the 200 West Area. A review of groundwater maps of the unconfined aquifer (Kasza
et al. 1990) indicates relatively steep decreases in groundwater elevations directly east of the
mound and more gradual elevation decreases to the west.
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3.5.3.4 Historical Effects of Operations. Data identified for this study were not sufficient
to quantitatively evaluate the effect of wastewater discharges to the soil column from T Plant
Aggregate Area waste management units on groundwater flow in the unconfined aquifer.
Evaluations discussed in Section 4.1.8 suggest that wastewater discharged to the 216-T-6,
216-T-7, 216-T-18, 216-T-19TF, 216-T-26, 216-T-27, 216-T-28, 216-T-32, 216-T-33,
216-T-34, 216-W-LWC Cribs, 216-T-1, 216-T-4A, 216-T-4-2 Ponds and Ditches, and
216-T-2, 216-T-3 Reverse Wells may have infiltrated to the underlying unconfined aquifer.
Although an estimate of the total volume of fluid discharged to each of these facilities was
found (Table 2-2), discharge rates were not identified. Therefore, estimating the potential
water level rise associated with individual waste management units by means of a point
source algorithm (e.g., the Theis equation) could not be done.

3.6 ENVIRONMENTAL RESOURCES

The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a
biological community typical of this environment.

3.6.1 Flora and Fauna

The 200 Areas Plateau is represented by a number of plant, mammal, bird, reptile,
amphibian, and insect species as discussed below.

3.6.1.1 Vegetation of the 200 Areas Plateau. The vegetation of the 200 Areas Plateau is
characterized by native shrub steppe interspersed with large areas of disturbed ground with a
dominant annual grass component. The native stands are classified as an Artemisia
tridentatal/ Poa sandbergii - Bromus tectorum community (Rogers and Rickard 1977) meaning
that the dominant shrub is big sagebrush (drtemisia tridentata) and the understory is
dominated by the native Sandberg’s bluegrass (Poa sandbergii) and the introduced annual
cheatgrass (Bromus tectorum). Other shrubs that are typically present include gray
rabbitbrush (Chrysothamnus nauseosus), green rabbitbrush (C. viscidiflorus), spiny hopsage
(Grayia spinosa), and occasionally antelope bitterbrush (Purshia tridentata). Other native
bunchgrasses that are typically present include bottlebrush squirreltail (Sizanion hystrix),
Indian ricegrass (Oryzopsis hymenoides), needle-and-thread (Stipa commode), and prairie
junegrass (Koeleria cristata). Common and important herbaceous species include turpentine
cymopteris (Cymopteris terebinthinus), globemallow (Sphaeraica munroana), balsamroot
(Balsamorhiza careyana), several milk vetch species (Astragalus caricinus, A. sclerocarpus,
A. succumbens), long-leaf phlox (Phlox longifolia), the common yarrow (Achillea
millifolium), pale evening-primrose (Oenothera pallida), thread-leaf phacelia (Phacelia
linearis), and several daisy/fleabane species (Erigeron poliospermus, E. Filifolius, and E.
pumilus). In all, well over 100 plant species have been documented to occur in native stands
on the 200 Areas Plateau.
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Disturbed communities on the 200 Areas Plateau are primarily the result of either
mechanical disturbance or range fires. Mechanical disturbance, including construction
activities, soil borrow areas, road clearings, and fire breaks, results in drastic changes to the
plant community. This type of disturbance usually entails a complete loss of soil structure
and total disruption of nutrient cycling. The principal colonizers of mechanically disturbed
areas are the annual weeds Russian thistle (Salsola kali), Jim Hill mustard (Sisymbrium
alrissimum), and bur-ragweed (4mbrosia acanthicarpa). If no further disturbance occurs, the
areas will eventually become dominated by cheatgrass. All of these annual weeds are
occasionally found in native stands, but only at relatively low frequencies.

Range fires also have dramatic effects on the overail ecosystem, the most obvious being
the complete removal of sagebrush from the community, and the rapid increase in cheatgrass
coverage. Unlike the native grasses, the other important shrubs, and many of the perennial
herbaceous species, sagebrush is unable to resprout from rootstocks after being burned.
Therefore, there is no dominant shrub component in burned areas until sagebrush is able to
become re-established from seed. Burning also opens the community to the invasion by
cheatgrass which is capable of quickly utilizing the nutrients that are released through
burning. The extensive cover of cheatgrass may then prevent the re-establishment of many
of the native species, including sagebrush. The species richness in formerly burned areas is
usually much lower than in native stands, often consisting of only cheatgrass, Sandberg’s
bluegrass, Russian thistle, and Jim Hill mustard, with very few other species.

The vegetation in and around the ponds and ditches on the 200 Areas Plateau is

. significantly different from that of the surrounding dryland areas. Several tree species are

present, especially cottonwood (Populus trichocarpa) and willows (Salix Spp.). A number of

- wetland species area also present including several sedges (Carex spp.), bulrushes (Scirpus

spp.), cattails (Typha latifolia and T, angustifolia), and pond-weeds (Potamogeton spp.).

3.6.1.2 Plant Species of Concern. The Washington State Department of Natural
Resources, Natural Heritage Program classifies rare plants in the state of Washington in three
different categories, depending on the overall distribution of the taxon and the state of its
natural habitat. These categories are: Endangered, which is a "vascular plant taxon in
danger of becoming extinct or extirpated in Washington within the near future if factors
contributing to its decline continue. Populations of these taxa are at critically low levels or
their habitats have been degraded or depleted to a significant degree"”; Threatened, which is a
"vascular plant taxon likely to become endangered within the near future in Washington if
factors contributing to its population decline or habitat degradation or loss continue": and
Sensitive, which is a taxon that is "vulnerable or declining, and could become endangered or
threatened in the state without active management or removal of threats" (definitions taken
from Washington Natural Heritage Program 1990). Of concern to the Hanford Site, there
are two Endangered taxa, two Threatened taxa, and at least eleven Sensitive taxa; these are
listed in Table 3-3. All four of the Threatened and Endangered taxa are presently candidates
for the Federal Endangered Species List.

3-31



79

i
o

b

o

ﬂ!

4

DOE/RL-91-61, Rev. 0

Of the two Endangered taxa, persistantsepal yellowcress is well documented along the
banks of the Columbia River throughout the 100 Areas, it is unlikely to occur in the 200
Areas. The northern wormwood (Artemisia campestris spp. borealis) is known in the state
of Washington by only two populations, one across from The Dalles, Oregon, and the other
near Beverly, Washington, just north of the Hanford Site. This taxon has not been found on
the Hanford Site, but would probably occur only on rocky areas immediately adjacent to the
Columbia River if it were present. Neither of the Threatened taxa listed in Table 3-3 have
been observed on the Hanford Site. The Columbia milk vetch (Astragalus columbianus) is
known to be relatively common on the Yakima Firing Range, and has been documented to
occur within 1.6 to 3.2 km (1 to 2 mi) to the west of the Hanford Site on both sides of
Umptanum Ridge. This species could occur on the 200 Areas Plateau. Hoover’s desert
parsley (Lomatium tuberosum) inhabits the steep talus slopes near Priest Rapids Dam.
Potentially, it could be found on similar slopes on Gable Mountain and Gable Butte, but has
yet to be documented in these areas,

Of the Sensitive species, five are inhabitants of aquatic or moist habitats and the other
six are inhabitants of dry upland habitats. Dense sedge (Carex densa), shining flatsedge
(Cyperus rivularis), southern mudwort (Limosella acoulis) and false-pimpemel (Lindernia
anagallidea) are all known to occur in the 100 Areas, especially near the 100 B-C Area, in
or near the Columbia River. Some of these species could be present in or near ponds and
ditches in the 200 Areas. The few-flowered collinsia (Collinsia sparsiflora var. bruciae)
may also occur in these habitats. The gray cryptantha (Cryprantha leucophaea) occurs on
open dunes throughout the Hanford Site. Piper’s daisy (Erigeron piperianus) is fairly
common on Umptanum Ridge and Rattlesnake Ridge, but has also been documented in the
vicinity of the 216-B-3 Pond, the 216-A-24 Crib, and 100-H Area. Bristly cryptantha
(Cryptantha interrupta), dwarf evening-primrose (Oenothera pygmaea) have been found at
the south end of the White Bluffs, approximately 3.2 km (2 mi) upstream from the 300 Area.
The Palouse milk vetch (Astragalus arrectus) and coyote tobacco (Nicotiana attenuata) are
not as well documented but are known to inhabit dry sandy areas such as the 200 Areas
Plateau,

In addition to the three classifications for species of concern listed above, the Natural
Heritage Program also maintains a "Monitor" list, which is divided into three groups. Group
1 consists of taxa in need of further field work before a formal status can be assigned. The
tooth-sepal dodder (Cuscuta denticulara), which has been found in the state of Washington
only on the Hanford Site is the only taxon in this group that is of concern to Hanford
operations. This parasitic species has been found in the area west of McGee Ranch. Group
2 of the Monitor list includes species with unresolved taxonomic questions. Thompson’s
sandwort (Arenaria frankiinii var. thompsonii) is of concern to Hanford operations.
However, the representatives of this species in the state of Washington are now believed to
all be variety franklinii which is not considered particularly rare. Group 3 of the Monitor
list includes taxa that are either more abundant or less threatened than previously believed.
There are approximately 15 taxa on the Hanford Site that are included on this list.
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3.6.1.3 Fauna of the 200 Areas Plateau. The mammals, birds, reptiles, amphibians
inhabiting the 200 Areas Plateau are discussed below.

3.6.1.3.1 Mammals, The largest mammal occurring on the 200 Areas Plateau is the
mule deer (Odocoileus hemionus). Although mule deer are much more common to riparian
sites along the Columbia River they are frequently observed foraging throughout the 200
Areas. EIk (Cervus elaphus) also occur at Hanford but they have only been observed at the
Arid Lands Ecology Reserve. Other mammal species common to the 200 Areas include
badgers (Taxidea taxus), coyotes (Canis latrans), blacktail jackrabbits (Lepus californicus),
Townsend ground squirrels (Spermophilus townsendii), Great Basin pocket mice
(Perognathus parvus), pocket gophers (Thomomys talpoides), and deer mice (Peromyscus
maniculatus). Badgers are known for their digging capability and have been implicated
several times for encroaching into inactive burial grounds throughout the 200 Areas. The
majority of the badger excavations in the 200 Areas are a result of badgers searching for
prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey
as rodents, insects, rabbits, birds, snakes and lizards. The Great Basin pocket mouse is the

- most abundant small mammal, which thrives in sandy soils and lives entirely on seeds from
» native and revegetated plant species. Townsend ground squirrels are not abundant in the 200

Areas but they have been seen at several different sites.

Other small mammals that occur in low numbers include the western harvest mouse
(Reithrodontomys megalotis) and the grasshopper mouse (Onychomys leucogaster). Mammals
associated more closely with buildings and facilities include Nuttall’s cottontails (Sylvilagus

* nutellii), house mice (Mus musculus), Norway rats (Rattus norvegicus), and some bat

species. Bats probably play a minor role in the 200 Areas’ ecosystem but no documentation
is available on bat populations at Hanford. Mammals such as skunks (Mephitis mephitis),
raccoons (Procyon lotor), weasels (Mustela Spp.), porcupines (Erethizon dorsatumy), and
bobcats (Lynx rufus) have only been observed on very few occassions,

3.6.1.3.2 Birds. Qver 235 species of birds have been documented to occur at the
Hanford Site (Landeen et al. 1991). At least 100 of these species have been observed in the
200 Areas. The most common passerine birds include starlings (Sturnus vulgaris), horned
larks (Ermophila alpestris), meadowlarks (Sturnella neglecta), western Kingbirds (Tyranus
verticalis), rock doves (Columba livia), barn swallows (Hirundo rustica), cliff swallows
(Hirundo pyrrhonora), black-billed magpies (Pica pica) and ravens (Corvus corax). Common
raptors include the northern harrier (Circus cyaneus), American kestrel (Falco sparvarius),
and red tailed hawk (Buteo Jamaicensis). Swainson’s hawks (Buteo swainsoni) sometimes
nest in the trees located at some of the army bunker sites that were used in the 1940’s.
Golden eagles (4dquila chrysaetos) are observed infrequently. Burrowing owls (Athene
cunicularia) nest at several locations throughout the 200 Areas. The most common upland
game birds found in the 200 Areas are California quail (Callipepla californica) and Chukar
partridge (Alectoris chukar), however, ring-necked pheasants (Phasianus colchicus) and gray
partridge (Perdix perdix) may be found in limited numbers. The only native game bird
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common to the 200 Areas Plateau is the mourning dove (Zenaida macroura) which migrates
south each fall. Other species of note which nest in undisturbed sagebrush habitats in the
200 Areas include sage sparrows (4dmphispiza belli), and loggerhead shrikes (Lanius
ludovicianus). Long-billed curlews (Numenius americanus) also use the sagebrush areas and
revegetated burial grounds for nesting and foraging,

Waterfowl and aquatic birds inhabit 216-B-3 Pond and other areas where there is
running or standing water. However many of these areas such as 216-A-29 Ditch are
becoming more scarce due to stabilization and remedial action cleanup activities. Aquatic
birds and waterfowl common to 216-B-3 Pond on a seasonal basis include Canada geese
(Bramta canadensis), American coot (Fulica americana), mallard (Anas platyrhynchos), ruddy
duck (Oxyura jamaicensis), redhead (Aythya americana), buffiehead (Bucephala albeola) and
great blue heron (Ardea herodius).

3.6.1.3.3 Reptiles and Amphibians. Common reptiles include gopher snakes
(Pituophis melanoleucus) and sideblotched lizards (Uta stansburiana). Other reptiles and
amphibians which are infrequently observed include sagebrush lizards (Sceloporus graciosus),
horned toads (Phryosoma douglassii), western spadefoot toads (Scaphiopus intermontand) ,
yellow-bellied racer (Coluber constrictor), Pacific rattlesnake (Crotalus viridis), and striped
whipsnake (Masticophis taeniatus). Both lizards and snakes are prey items of mammalian and
avian predators.

3.6.1.3.4 Insects. There are hundreds of insect species which inhabit the 200 Areas.
Two of the most common groups of insects include several species of darkling beetles and
grasshoppers. Harvester ants are also common and have been implicated in the uptake of
radionuclides from some of the burial grounds in the 200 East Area. Harvester ants can
excavate and bring up material from as far down as 5 to 6 m (15 to 20 ft). Other major
groups of insects include bees, butterflies and scarab beetles. Insects impact the surrounding
plant community as well as serving as the prey base for many species of birds, reptiles and
mammals,

3.6.1.4 Wildlife Species of Concern. Some animals which inhabit the Hanford Site have
been given special status designations by the state and federal government. Some of these
designations include state and federal threatened and endangered species, federal candidate,
state monitor, state sensitive, and state candidate species. Species listed in Table 3-3 as state
and/or federal threatened and endangered such as the bald eagle (Haliaeerus leucocephalus),
peregrine falcon (Falco peregrinus), American white pelican (Pelecanus erythroryhnchos),
ferruginous hawk (Buteo regalis), and sandhill crane (Grus canadensis) do not inhabit the
200 Areas. The bald eagle and American white pelican utilize the Columbia River and
associated habitats for roosting and feeding. Peregrine falcons and sandhill cranes fly over
the Hanford Site during migration. Ferruginous hawks nest on the Hanford Site but nesting
has not been documented for this species on the 200 Areas Plateau. Other species listed in

3-34



DOE/RL-91-61, Rev. 0

Table 3-4 as state and/or federal candidates and state monitor species such as burrowing
owls, great blue herons, prairie falcons (Falco mexicanus), sage sparrows, and loggerhead
shrikes are not uncommon to the 200 Areas Plateau.

3.6.2 Land Use

The T Plant Aggregate Area is the location of the T Plant and its attendant facilities.
Past activities at the T Plant included plutonium separation from waste streams generated in
other 200 Areas facilities and plutonium and americium recovery from in-plant waste
streams. Historically, liquid waste generated in T Plant was disposed of to various land
disposal units. Low-level and mixed waste from T Plant, other Hanford facilities, and offsite
facilities was deposited in the 218-W Burial Grounds. Various storage facilities, offices, and
laboratories are also located in T Plant. Waste management units that remain active are
noted in Figure 2-1,

Access to the entire Hanford site is administratively controlled and is expected to
remain this way to ensure public health and safety and for reasons of natural security.
3.6.3 Water Use

There is no consumptive use of groundwater within the 200 West Area. Water for
drinking and emergency use, and facilities process water is drawn from the Columbia River,
treated, and imported to the 200 West Area. The nearest wells used to supply drinking water

* are located at the Yakima barricade (Well 699-49-100-C), about 5 km (3.1 mi) west of the

200 West Area; at the Hanford Safety Patrol Training Academy (Well 699-528-E0) about
40 km (25 mi) to the southeast; at the PNL observatory (Well 6652-C); and near the Fast
Flux Test Facility in the 400 Area (Well 699-51-81), about 32 km (20 mi) to the southeast.
The nearest water supply wells are located offsite about 15 km (9.4 mi) to the northwest.
These wells obtain their water from the basalt and the basalt interbeds (the Berkshire well
and Chateau Ste. Michelle No. 1 and No. 2). The latter wells are reportedly used for
irrigation although they may also be used to supply drinking water. Three wells for
emergency cooling water supply are located near the B Plant in the 200 East Area.

3.7 HUMAN RESOURCES

The environmental conditions at the T Plant Aggregate Area must be evaluated in
relationship to the surrounding population centers and other human resources. A very brief
summary of demography, archaeology,. historical resources, and community involvement is
given below.
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3.7.1 Demography

There are no residences on the Hanford Site. The nearest inhabited residences are
farm homes on land located 21 km (13 mi) north of the T Plant Aggregate Area. There are
approximately 411,000 people living within a 80 km (50 mi) radius of the 200 Areas Plateau.
The primary population centers are the cities of Richland, Kennewick, and Pasco, located

southeast of the Hanford Site, Prosser to the south, Sunnyside to the southwest, and Benton
City to the southeast.

3.7.2 Archaeology

An archaeologic survey has been conducted of undeveloped portions of the 200 West
Area by the Hanford Cultural Resources Laboratory. Isolated artifacts and sites of interest
were identified in the 200 West Area but not within the T Plant Aggregate Area. The closest
site of interest is the remains of the White Bluffs Road, located approximately 1.6 km (1 mi)
northwest of the aggregate area, which was previously an Indian trail.

3.7.3 Historical Resources

The only historic site in 200 West Area is the old White Bluffs freight road which

crosses diagonally through the 200 West Area. This site is not considered to be eligible for
the National Register.

3.7.4 Community Involvement

A Community Relations Plan (Ecology et al. 1989) has been developed for the Hanford
Site Environmental Restoration Program which includes any potentially affected community
with respect to the T Plant AAMSR. The Community Relations Plan includes a discussion

on analysis of key community concerns and perceptions regarding the project, along with g
list of all interested parties.
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Figure 3-1. Topography and Location Map for the Hanford Site.

Suddte yq,,
Ntalng
f
Wahatis Peak
| e —|

2696

—— o R
umbis ,;:’L o
Ymtanum Rigge — S5 0s ¥ N
. & “Gable Butte
m K \\-.5 k\\_

200 Areas Plateau

0 5 Miles
| —|

 ——
0 5 Kilometars

HS111014.2

3F-1



DOE/RL-91-61, Rev. 0

£€4-60505

o521
—p ol¥

ke
]
<
o
L]
£
5
@]
o
e a
& 8 14

C L]
58
S 3
£ = BX0E0 AB XTI
5 B4 -gu3laW OL 1334 LHIANOD O
b= £ %0007=WAIINI EROINDD ' ~
b-"m l3aNIAOUABNS
< A% / SQNVIH9IH
o ;
8 sTNo0g sT
g o Lt ) ~
= .2 r—r1 1 .
= su3lAWOIIOOL 08 [,
oM z
U
]

P
ot
= FINIAOH
= anvinowuatn ]
2o YIBNNI0D
SR IOINIAOHAEANS
G i NISVA
532 vIgwn102
2o
a
o
1“« N
o
&,
A= P
oy

i A H A

<; i 0 et
AN 000§ A e
e ,ghﬁ e

Q6 S L0 ine it 6



DOE/RL-91-61, Rev. 0

Figure 3-3. Geomorphic Units Within the Central Highlands and Columbia Basin
Subprovinces that Contain the Columbia River Basalt Group (unshaded

area) (after Thornbury 1965) (Last et al. 1989).
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Figure 3-4. Landforms of the Pasco Basin and the Hanford Site.
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Figure 3-5. Geomorphic Features Surrounding the 200 Areas (Last et al. 1989).
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Figure 3-6. Hanford Site Wind Roses, 1979 through 1982 (Stone et al. 1983).
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Portion of the Columbia Plateau (DOE 1988b).

Figure 3-7. Hydrologic Basins Designated for the Washington State
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Figure 3-8.
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Columbia Plateau and Surrounding Structural Provinces.

Olympie
Mountains - %]

&

7

Northern
Cascades

Hanford Site
/ Boundary

Columbia

&

i ____\3___
\
QOkanogan

Highlands ‘

8 River

Tm = ——r 48°

e i =

%, \- a7e

Wwashington S ag
Plateau =
2 P
@
o
=
2
F
§ 1
High Lava Piains (
0 100 Kilometers i
V k]
0 100 Miles
I ! : t ' t .
124 123° 12z 127° 120* 118° 118* 117° 116" 115*
P$8509.193
PS-80-248

3F-8



DOE/RL-91-61, Rev. 0

Figure 3-9. Structural Subprovinces of the Columbia Plateau (DOE 1988b).
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Figure 3-10. Structured Elements of the Yakima Fold Belt

Subprovince (Last et al. 1989).
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Figure 3-11. Geologic Structures of the Pasco Basin and the Hanford Site.
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Figure 3-12. Generalized Stratigraphy of the Hanford Site.
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Figure 3-13. Generalized Stratigraphy of the Suprabasalt Sediments
Beneath the Hanford Site.
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Figure 3-14. Location of Cross Sections.
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Figure 3-15. Tegend for Cross Sections.

UNIT ABREVIATIONS

He Upper Coarse Unit, Hanford formation
Hf Lower Fine Unit, Hanford formation

EP Early "Palouse” Soil

PP Plio—Pleistocene Unit

UR Upper Unit, Ringold Formation

E  Gravel Unit E, Ringold Formation

LM Lower Mud Sequence, Ringold Formation
A Gravel Unit A, Ringold Formation

3YMBOLS

——P

Formational Contact, ? Where Inferred
— - —?—-— Unit Contact, ? Where Inferred

Major Facies Contact

Pedogenic Calecium Carbonate
Paleosols

=Ringold Clast Supported Gravels

Open Framework Haonford Gravels

Laminated Muds
BEIRS Basalt

Blank portions of cross section well logs represent sediments
(dominantly sand) which do not fit into sediment categories
depicted by symbols listed above.

NOTES

1. Refer to Figure 3—14 for cross section locations and designation. Cross sections
presented on Figures 3—16 through 3—19.

2. Figures based on Lindsey et al. 1991,
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Figure 3-16. Geologic Cross Section B-B’.
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Figure 3-17. Geologic Cross Section D-I".
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Figure 3-18. Geologic Cross Section F-F.
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Figure 3-19. Geologic Cross Section E-E.
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Figure 3-20. Top of the Elephant Mountain Basalts.
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Figure 3-21. Isopach Map of the Lower Mud Sequence of the Ringold Formation.
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Figure 3-22. Structure Map of the Lower Mud Sequence of the Ringold Formation.
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Figure 3-23. Isopach Map of the Ringold Gravel Unit A.
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Figure 3-24. Structure Map of the Ringold Gravel Unit A,
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Figure 3-26. Structure Map of the Ringold Gravel Unit E.
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Figure 3-27. Isopach Map of the Upper Ringold Formation.
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Figure 3-28. Structure Map of the Upper Ringold Formation.
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Figure 3-29. Isopach Map of the Plio-Pleistocene Unit.
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Figure 3-30. Structure Map of the Plio-Pleistocene Unit.
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Figure 3-31. Isopach Map of the Early "Palouse" Soils.
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Figure 3-32. Structure Map of the Early "Palouse” Soils.
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Figure 3-35. Isopach Map of the Upper Coarse-Grained Unit of the
Hanford Formation.
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Figure 3-36. Structure Map of the Upper Coarse-Grained Unit of the

Hanford Formation.
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Figure 3-37. Tsopach Map of the Backfilled Gravels and Eolian Sands.
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Figure 3-38. Conceptual Geologic and Hydrogeological Column for
the 200 West Area (Last et al. 1989).
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Figure 3-39. Particle Size Distribution and Water Retention Characteristics
of Soils from Hanford Site Lysimeters.
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Figure 3-40. Wetting and Drying Curves for Well 299-W18-21,
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Figure 3-42. Conceptual Hydrogeologic Column for the

T Plant Aggregate Area.
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Table 3-1. Hydraulic Parameters for Various Areas and Geologic Units
at the Hanford Site.

Location Interval tested Hydraulic conductivity (m/day)
Pasco Basin Hanford formation 150 - 6,200
Ringold Formation 6 - 180
Unit E
Ringold Formation 0.03-3
Unit A
100 Area Ringold Formation Unit E 9-395
200 Areas Hanford formation 610 - 3,050
Ringold Formation 2.7-70
Unit E
Ringold Formation 03-36
Unit A
200 West Area Ringold Formation 0.02 - 61
Unit E
Ringold Formation 0.5-1.2

Unit A

Lower Ringold 9x 10%-2.4x 103
laboratory
Slug Tests at U-12 Crib  Upper Ringold 2.4-13
300 Area Hanford Formation 3,350 - 15,250
300 Area Ringold Formation 0.58 - 3,050
1100 Area Ringold Formation 0.09 -1.5
Units C/B
1100 Area Ringold Formation 2.4 x 10*
Overbank Deposits 0.03
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for

Hanford Site Vadose Zone Sediments. Page 2 of 2
Reported Hydraulic
Conductivity Value Reported Geologic Test Area or Measurement
or Range of Water Content Uit or Sampling Method or Basis
Values in cm/fs Volume Percent Sediment Type Location for Reported Value
1 x 10® (Upper Soil, | Field Saturation | Loam sand over sand | Grass Site; 3 Guelph
arithmetic mean of 7 km o